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N previous studies on the comparative 

growth of various pelvic tissues trans- 

planted into the anterior chamber of the 
eye we were impressed by the possibilities 
offered for a study of function by direct obser- 
vation. The preliminary work concerned itself 
only with the macroscopic and microscopic 
picture of growth. These observations have 
been continued and further verified. In addi- 
tion we have included a study of physiologi- 
cal responses under the following headings: 

1. (a) Recovery of normally impregnated 
ova from the uterus with attempted implan- 
tation into the abdominal cavity; (b) trans- 
plantation of this active ovarian tissue to the 
anterior chamber of the eye. 

2. ‘Transplantation of normally fertilized 
ova to the anterior chamber of the eye. 

3. Physiological and artificial stimulation 
of ovulation. 

4. Direct observation of the effects of hor- 
mones. 

5. Attempts at fertilization of ova which 
had been produced by artificial stimulation. 

6. The possibility of the use of ovarian 
transplants in the eye as a test for pregnancy. 

Procedure. Rabbits were used as the experi- 
mental animals. Bits of ovarian and endo- 
metrial tissue were removed by laparotomy 
and transplanted directly into the anterior 
chamber of the eye through an incision at the 
limbus. Sixty-eight animals were used. 


Results. The results will be described under 
the various headings previously listed. 

1a. Recovery of normally impregnated ova 
from the uterus with attempled implantation 
into the abdominal cavity. In this series 34 rab- 
bits were used. Twenty-eight previously iso- 
lated does were placed with the buck and then 
at periods varying from 72 to 140 hours after 
definitely observed coitus laparotomy was per- 
formed. The ovaries were inspected for signs 
of recent ovulation. One ovary, both of the 
tubes, and the entire uterus were removed and 
various transplants were made as described in 
the succeeding paragraphs. In 17 animals, the 
ova were washed from the uterus with warm 
normal saline or Locke’s solution into a sterile 
watch glass, identified, and returned to the 
abdominal cavity. In the remainder the ova 
were washed back into the abdominal cavity 
directly from the uterus. Some of these eggs 
were saved for section and were shown to have 
been fertilized, since they were in the process 
of division. The number of eggs varied from 
one to nine. We could tind no evidence of im- 
plantation of the ova that we had washed back 
into the abdominal cavity at subsequent oper- 
ation or autopsy. We think we may be able to 
produce abdominal pregnancy by a modifica- 
tion of technic. 

tb. Transplantation of this active ovarian lis- 
sue to the anterior chamber of the eye. A small 
piece of the endometrium was transplanted 
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into the left eye, a thin section of ovary into 
both eyes (Fig. 1). The remaining ovary was 
left undisturbed in the abdomen. In none of 
these eyes observed from 3 days to as long as 
7 months was ovulation noted. Schochet, in 
1920, briefly reported ovulation in the eye of 
the rat. He failed to describe the details of his 
technique. 

2. Transplantation of normally fertilized ova 
lo the anterior chamber of the eye. Attempts 
were made in three animals to transplant nor- 
mally fertilized ova recovered from uterine 
washings to an endometrial bed in the eye. 
The attempts to secure implantation were un- 
successful and we abandoned further efforts 
to implant ova hoping to produce ovulation in 
the eye and fertilize the ova there. 

3. Physiological and artificial stimulation of 
ovulation. Ten of these rabbits were again 
placed with the buck and copulation observed 
between 2 weeks and 4 months after the pre- 
paratory operation described earlier. No evi- 
dence of ovulation in the eye was noted. The 
same rabbits were later given pregnant urine 
following the technique of the routine Fried- 
man test. The abdominal ovary gave positive 
results in each instance but no evidence of ovu- 
lation was noted in the transplanted ovarian 
tissue. 

We then thought that the reaction was a 
quantitative one and that possibly a concen- 
trated hormone might produce results in the 
transplants. Two rabbits were prepared as 
follows: The right ovary and a small section 
of the right horn of the uterus were removed. 
Pieces of ovary and endometrium were trans- 
planted into each eye. These 2 rabbits with 
the 10 already mentioned were given follutein’ 
or antuitrin S. Reaction in the transplanted 
ovarian tissue did not occur in any of the 12 
rabbits. However, extreme changes occurred 
in the abdominal ovaries of all rabbits and 
eggs were recovered from the unoperated upon 
horn of the uteri of the 2 rabbits prepared by 
the technique last mentioned. 

4. Direct observation of the effects of hor- 
mones. The results thus far had suggested 
that the ovarian transplants were inactive 
and, for this reason, unresponsive to stimuli 


Donated by E 


R. Squibb & Company; the antuitrin S by Parke 
Davis & Company 
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of proved potency. The endometrial trans 
plants in the eye continued to show the typica| 
blush and blanch phenomenon which were r 
cently described by Markee and which he say 
will disappear between 30 and 60 days aft: 
castration. This blush and blanch phenom: 
non was beautifully illustrated in many of o1 
animals. We found, as did Markee, that it wa 
not synchronous in multiple implants in th 
same eye or in opposite eyes. The rhythm wa 
variable but we have not made careful obse: 
vations as to its duration or the effect of th 
estrus cycle. Castration, then, seemed to us 
logical measure to prove the viability of th 
transplanted ovarian tissue. The remainin 
ovary was removed and observations begu 
on the cyclic phenomenon of the transplante 
endometrium. It did not disappear in mos 
instances so we were forced to conclude tha 
the ovarian transplants were active or that th 
congestion and blanching were under oth 
control. 

Thus far only two of these castrates hav 
shown any spontaneous activity in the ovaria 
transplant. In one of these animals on th 
third day after castration, a suggestive spo 
appeared on the ovarian transplant, was ver) 
definite by the sixth day and continued t 
grow for 12 days. Spontaneous growth of fol 
licles seemed to be a slower process than whe! 
it was precipitated by artificial stimulation 
such as pregnant urine. Complete regressio1 
occurred at the end of 12 additional days 
The transplant in this rabbit was later stimu 
lated by the intravenous injection of pregnan 
urine. After 48 hours macroscopic evidence 
of ovulation had occurred. The second anima 
also exhibited a small follicle-like spot in th 
ectopic ovarian tissue 3 days after castration 
This spot became progressively darker and a 
the end of 7 days assumed the characteristi: 
appearance of a blutpunctum. This animal i 
still under observation and the spot has grow! 
smaller and lighter in color. After sufficien 
time has elapsed to allow for further spon 
taneous activity and complete regression thi 
transplant will be stimulated by commercia 
hormones. 

These experiments proved that at least some 
of the ovarian transplants were capable oi 
spontaneous activity. Believing that thes¢ 
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Fig. 1. Fig. 


lig. 1. An eye showing implants in their usual positions; 
a, ovarian tissue; b, endometrial tissue. These implants are 
about the average size and color before stimulation. 

lig. 2. This implant filled the anterior chamber of the 
eye from the ciliary body, a, and the iris, b, to Decemet’s 
membrane of the cornea, c. It was about one-fifth this size 
before stimulation. Ovarian changes ranging from a ripen- 


grafts were the controlling factor in the blush 
and blanch mechanism, we again decided to 
test the response of the ovarian transplants in 
castrated animals with hormonal concentrates 
and pregnant urine. The results were star- 
tling. Within 30 to 48 hours following the in- 
jection of follutein, antuitrin S or pregnant 
urine, gross evidence of violent ovarian changes 
could be seen (Figs. 2 and 4). The ovarian 
transplants increased five to ten times in size 
and their margins became studded with many 
large follicles. The pale color of the ovary 
changed to a dark cherry red and gross evi- 
dence of minute hemorrhages could be seen 
through the cornea. After 3 to 5 days the im- 
plants assumed a yellow-red or salmon colored 
tint which we interpreted, in the light of the 
microscopic sections of the eyes (Fig. 5), as 
degenerating corpora lutea. 

The endometrial tissue in the eyes just de- 
scribed remained in a constant state of blush 
in some instances, in a constant state of blanch 
in others. Whether this was due to the in- 
creased ovarian activity or was the direct 
effect of the injected hormone as Markee has 
reported, using menformon, we cannot say. 
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ing egg, d, through cystic follicular degeneration, e, to 
marked luteinization, f, are well illustrated. These changes 
are the result of stimulation by the intravenous injection 
of pregnant urine. 

Fig. 3. A high power section of the ripening egg, d, men 
tioned in Figure 3 lying against Decemet’s membrane at g. 
The nuclear structure and corona radiata are well shown. 


In one animal the endometrial transplant be- 
gan to increase in size synchronously with the 
ovarian changes and grew progressively larger 
until the two implants almost filled the ante- 
rior chamber of the eye. At this stage the 
intra-ocular pressure became so great that we 
feared corneal rupture with extrusion and loss 
of the implants. The color of this hypertrophic 
growth had changed from its hyperemic ap- 
pearance to a pale yellow as if undergoing 
degeneration. The eye was enucleated and is 
now in the process of preparation. We will 
make no attempt to explain this phenomenon 
until the microscopic sections are studied. 

All eyes removed were placed in Mueller’s 
or Zenker’s solution and imbedded in celloi- 
don. Six to 12 weeks were necessary for satis- 
factory preparation. The eyes were serially 
sectioned and all sections preserved. Every 
fifth section was stained, mounted and num- 
bered so that we could recover any desired 
areas in the future. 

5. Altempts al fertilization of ova which had 
been produced by artificial stimulation. We 
have injected sperms into the anterior cham- 
ber of the eye with a fine hypodermic needle 
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Fig. 4. Fig. 


Fig. 4. This corpus luteum is the result of follicular 
stimulation by a commercial hormone (follutein). 

Vig. 5. The structure of the wall of the corpus luteum in 
ligure 4 is well shown in this higher magnification. The 
implant was removed in the early stage of regression. It 
had assumed the salmon color mentioned in the text. We 
interpret the color change as due to the lutein layer, a. 


in 3 animals at periods varying from 10 to 48 
hours after artificial stimulation and coinci- 
dental with macroscopic evidence of ovulation 
in the ovarian transplants. Ovulation was 
produced in 4 unoperated upon animals by the 
injection of follutein. Twelve to 48 hours later 
sperms were injected through the abdominal 
wall or poured directly over the ovaries at 
laparotomy. Implantation did not occur in 
any case. We shall continue this phase of the 
experiment along with attempts to fertilize 
ova produced by coitus with vasectomized 
bucks, since ova produced by artificial stimu- 
lation may not be normal. 

6. The possibility of the use of ovarian trans- 
plants in the eye as a test for pregnancy. We are 
trying now to simplify the technique of the 
preparation of these animals so that castration 
and implantation of tissue into the eye may be 
done at the same operation. If this proves 
feasible, a series of animals can be prepared 
easily and then be available for one to read 
when time or facilities for the usual procedures 
are factors. The repeated use of animals with- 
out operating upon them is worth considera- 
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Fig. 6. 

Fig. 6. Ovarian tissue, a, had been transplanted into th 
angle of the eye; endometrial tissue in the opposite ang! 
(not shown) across the anterior chamber. The epitheliu: 
of the endometrium proliferated across the pupil and is see: 
here, b, lying on the anterior surface of the iris, c. In on 
area, d, it has invaded the iris and is completely surround 
by iridial tissue. 

tion. The only risk will be from the injectio: 
of toxic urine. 

We have used 8 animals in these tests with 
out a failure. In 1 rabbit the reaction, whil: 
strongly positive in one eye, was at leas‘ 
grossly negative in the other (Plate I, frontis 
piece). This is difficult to explain and yet w 
have observed a comparable “defect” in reac 
tion in one ovary in the usual Friedman test 
This pregnancy test as modified by one o 
us (4) to increase accuracy afforded a splendi: 
opportunity for checking the variations in 
sponse of both abdominal ovaries. Quite fri 
quently the primary inspection of the ovaric 
revealed follicles that might be interpreted a 
a positive test if the ovaries had not been in 
spected previously. In at least 6 instances 
ovary remained practically unchanged afte 
repeated injections of suspect urine, while th 
opposite ovary was the site of marked chang: 
as shown by many large, recently rupture: 
follicles. 

CONCLUSIONS 

The ease of transplantation, constant visi 

bility, a fluid filled space for growth an 
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Fig. ro. Fig. 


Fig. 7. Metaplasia from the usual type of endometrial 
epithelium to that suggesting ciliated, a, high columnar 
epithelium of tubal type, 6, has occurred in this section. 
Epithelium is not present on the anterior surface of the 
iris, c, in the normal eye. 

Fig. 8. Photomicrograph showing normal germinal epi- 
thelium, a, on the surface of an ovarian transplant. Pro- 
liferation of the germinal epithelium has occurred on the 
anterior surface of the iris, b, between ¢ and d. It is inter- 
esting that the only primordial follicles, e, found by serial 
section lay just beneath and parallel to the surface of the 
germinal epithelium. 

Fig. 9. All of the ovarian transplants were cut from the 
abdominal ovary in the shape of isosceles triangles so that 
only the base could have been covered by germinal epi- 
thelium. This transplant had assumed a circular form. It 
was completely surrounded by germinal epithelium which 


nourishment and prompt vascularization lead 
us to believe that the anterior chamber of the 
eye is an ideal location for the study of growth 
and physiological response of transplanted 
tissues. 

We have further substantiated the fact that 
endometrial tissue has peculiar properties of 
proliferation of its epithelium with invasion of 
adjacent structures forming typical gland-like 
spaces (Fig. 6); that frequently this epithelium 





II. Fig. 12. 


had proliferated to form four or five distinct layers, a. It 
is interesting that no primordial follicles were found by 
serial section of the implant. 

Fig. 10. The arrangement of cells in this section may be 
only an artefact but it suggests follicles in the process of 
formation. a represents a normal primordial follicle; at b 
and ¢ the stromal cells seem to be arranging themselves 
into structures not unlike the theca of an early primordial 
follicle. 

Fig. 11. Cross section of a small implant in its entirety. 
The ovarian tissue lies within the iris completely sur- 
rounded by it. This was the only ovum found in the sec- 
tion and represents follicular structure beautifully. 

Fig. 12. High power magnification of the ovum illus- 
trated in Figure 11 lying in the discus proligerus, a. The 
area b suggests formation of a polar body but may be due 
to a defect in preparation. 


(Fig. 7) undergoes a metaplasia to a type re- 
sembling tubal epithelium. One of us(1) reported 
a probable metaplasia of uterine epithelium to 
epithelium of tubal type in a previous article. 
Schochet has also observed this phenomenon. 
Sampson more recently suggested that tubal 
epithelium may undergo a transition and pro- 
liferation of its cells so as to be indistinguish- 
able from normal endometrium. We are trans- 
planting tubal epithelium into the eye to see 








whether metamorphosis occurs into tissue of 
endometrial type. 

Isolated segments of transplanted endome- 
trium retain the property of alternate conges- 
tion and blanching which seem to be, at least, 
undertheimmediate controlof ovarian activity. 

We are impressed with the evident ease with 
which such a highly specialized tissue as that 
of ovary can be made to live in this location; 
that over relatively long periods of time trans- 
plants will remain quiescent or resistant to 
their usual stimuli as long as other ovarian tis- 
sue is present in its normal location. 

In some instances, at least, the germinal 
epithelium suggests a power of proliferation 
(Figs. 8 and g). In others it suggests ability 
to initiate new follicular formation as sug- 
gested by Swezy and Evans (Fig. 10). This 
may be due to a compensatory hypertrophy 
following castration as indicated by the spon- 
taneous appearance of follicles in transplants 
previously inactive. More definite evidence of 
this possibility is suggested by the regular ap- 
pearance in implants of a sudden sensitivity 
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to ordinary ovarian stimuli following cas- 
tration. 

One is forced to conclude that all ovarian 
tissue is not simultaneously responsive to 
known potent stimuli. This may be due to the 
fact that a portion is in a resistant phase or 
because new ovules are in the process of for- 
mation and growth. These physiological func- 
tions are under control of blood borne stimuli 
and are independent of location and nerve sup- 
ply. We are unable to explain some of these 
phenomena, but future observations may lead 
to their solution. A radical change in our pres- 
ent conception of the formation of primordial 
follicles may be the result. 
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THE VIABILITY OF STRANGULATED INTESTINAL LOOPS 


AN EXPERIMENTAL Stupy! 


LAWRENCE JACQUES, M.D., W. A. DROEGEMUELLER, M.D., ANp J. R. BUCHBINDER, M.D., Cutcaco 


URING recent years much progress 
has been made in the prompt recog- 
nition and relief of intestinal ob- 

truction. Nevertheless, cases of severe 
trangulation are still encountered, and the 
roblem of their proper surgical treatment is 
{ten a matter of doubt. A difficult phase of 
hat problem is the accurate estimation of the 
legree of damage sustained by the strangu- 
ated bowel. The practice of exteriorizing 
loubtful loops has perhaps diminished the 
need for an accurate decision on this point. 
Nevertheless, exteriorization is not always 
feasible—particularly when very large seg- 
ments of bowel have been involved;nor is it in 
itself an indifferent procedure. The mor- 
bidity and mortality resulting from the ex- 
teriorization of damaged loops which might 
safely have been returned to the abdomen are 
sufficiently great to justify a search for means 
to avoid this step when possible. 

The work here reported was undertaken in 
an attempt to establish criteria of viability 
more accurate and reliable than those now 
available and to re-valuate those criteria now 
commonly in use. 

METHOD 

All experiments were performed on dogs. 
With the exception of a few instances where 
very brief strangulations were produced by 
means of clamps, the following method was 
adopted : 

For purposes of uniformity, the terminal 
ileum about 6 inches from the ileocecal junc- 
tion was chosen in all cases. The obstruction 
was produced at a low level to make possible 
an adequate survival period. A loop of ileum, 
measuring in its outer circumference about 5 
times its diameter was chosen. A soft rubber 
cuff was sutured loosely about the base of the 
loop and a silk ligature was then tied over the 
cuff with the first loop of a surgical knot. 
This knot was slowly tightened until arterial 
pulsations in the strangulated mesentery were 
barely perceptible. ‘The knot was then com- 


pleted. To prevent further slipping in of con- 
tiguous segments of gut, a complication which 
at first occurred rather frequently, in all later 
experiments the cuff was loosely sutured to the 
mesentery above and below the point of 
strangulation. Observations were usually 
made in from 18 to 24 hours after strangula- 
tion. Despite all efforts to produce a uniform 
lesion, marked differences in the amount of 
ultimate damage were observed. ~These 
differences were attributed to such variables 
as the amount and character of the contents 
of the involved loop, the exact arrangement of 
the vascular supply in each case, and un- 
avoidable variations in the actual degree of 
constriction produced. Following the period 
of strangulation, the abdomen was reopened, 
the condition of the strangulated loop in- 
vestigated, the obstruction relieved, and the 
subsequent clinical course observed. The 
strangulated loops were examined from the 
following points of view: (1) gross patho- 
logical findings, (2) state of the vascular 
supply, (3) contractility, (4) permeability. 


GROSS PATHOLOGICAL FINDINGS 


Under clinical conditions the following 
procedure is usually employed in examining 
an exposed loop of strangulated bowel. The 
color of the bowel, its consistency, and the 
presence or absence of gross perforation, the 
quantity and character of the peritoneal fluid 
present, and the condition of the mesenteric 
vessels are quickly noted. The involved loop 
is then wrapped in hot, moist cloths, or when 
possible, returned to the abdomen, and after a 
varying period the damaged tissues are again 
examined for evidences of circulatory return. 
The criteria of such return usually employed 
are: (a) a change in color such as might result 
from an increased inflow of arterial blood, 
(b) the return of pulsations to the arteries of 
the involved mesentery. 

Observations were first made in a series of 
21 loops strangulated by the method described. 


1From the Laboratory of Surgical Research and the Department of Surgery, Northwestern University Medical School, Chicago. 








Fig. 1. A 
occurred from a low grade obstruction 
annular scars at the points of constriction. 


viable strangulated loop in which death 


resulting from 


Of these 21 cases, 10 were regarded as clinical- 
ly viable, 8 as non-viable, and in 3 cases via- 
bility, as judged by gross clinical findings, was 
regarded as questionable. A brief analy sis of 
these findings follows: 

A. Color return. In all cases in this group, 
the strangulated loop was released, dropped 
back into the abdomen, and observed 5 or 10 
minutes later for evidences of improvement in 
color. In no instance in the 8 loops regarded 
as non-viable was any return observed. In the 
13 cases remaining the subsequent clinical 
course demonstrated that the strangulated 
loops had retained their viability. In roof these 
there was a definite color return. In the 3 
remaining, however, release of the strangula- 
tion was followed by no clearly recognizable 
improvement in color. On the basis of these 
and other associated gross pathological find- 
ings, these 3 loops were regarded as question- 
able. Clinically, we should have hesitated to 
return them to the abdomen, yet their via- 


bility was demonstrated by the subsequent 
course of events. 
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Fig. 2. A mesenteric artery after 24 hours of strangula 
tion. Note the marked oedema, hemorrhage, and exuda 
tion about the artery. Although the lumen was entirely 
patent, no pulsations could be palpated. The mesentery 
in the lower left hand corner approaches the normal. 


These results may be tabulated as shown in 
Table I. 


TABLE I 
No. of ex- Diagnosis 
Clinical diagnosis periments correct Percentage 
Non-viable. . 8 10 100 
jo! SRS 10 8 100 
Questionable 3 ° fe) 
Totals. . 21 18 85.7 


B. Arterial pulsations. Clinically, con- 
siderable weight is usually attached to the 
presence or absence of palpable pulsations in 
the mesenteric arteries of strangulated loops. 
Kocher emphasized the importance of this 
sign and Eisberg has stated that if strangulat- 
ed gut is to be considered viable, the vessels 
“must be pulsating throughout the entire seg- 
ment” and that special attention should be 
paid to the vessels in the central portion of the 
segment. Observations on this point were 
made in the 21 experiments mentioned and in 
10 additional experiments run primarily for 
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studies on surface temperature. The results 
are shown in Table II. 


TABLE II 
No. ofex- Diagnosis 
Clinical diagnosis periments correct Percentage 
Nan eNotes 12 12 100 
WIIG. 5 oA asks anansae’s 16 I 6.2 
Questionable............5 3 ° ° 
MOUMBS 355: s siawxeisereatece 31 13 41.9 


In only one of the 16 viable loops studied 
could pulsations be made out. Thus, under 
the specific conditions of these experiments, 
the presence or absence of mesenteric pulsa- 
tions was a most unreliable index of viability. 

It was felt that this discrepancy must be 
explained in one of two ways: (1) that the 
pulseless vessels were obliterated and the via- 
bility of the strangulated segments was main- 
tained by collaterals; or, (2) that the absence 
of pulsations was not in itself proof of the oc- 
clusion of such vessels. 

An answer to the first question may be de- 
rived from studies on the blood supply of the 
small intestine, such as those of Rydigier, 
Kisberg and, most recently, Demel. With 
minor variations, these authors are agreed 
that the arteries of the mesentery may be oc- 
cluded with the greatest degree of safety in 
the second arcade (vessels of the second order 
—Demel), and that from this point on the 
danger rapidly increases as the mesenteric 
border of the intestine is approached. Thus it 
is generally held that gangrene will result from 
the ligation of radial vessels to a segment of 
intestine approximately 5 centimeters in 
length. In these experiments, viability was 
frequently retained in segments considerably 
exceeding that length in the absence of pulsa- 
tions anywhere in the strangulated mesentery. 
The studies mentioned render it quite unlikely 
that such segments were being nourished by 
collaterals. Furthermore, in surface tempera- 
ture studies, which will be described in detail 
later, evidences of an inflow of blood into the 
mesenteric vessels after the release of strangu- 
lation were repeatedly observed with no re- 
turn of pulsations. Finally, in several instances, 
the patency of such vessels was established by 
direct examination (Fig. 2). Thus, in the dog, 
under the conditions of these experiments, the 
absence of pulsations was not proof of the com- 
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Fig. 3. Normal bowel. Clamping of the mesenteric 
vessels for a brief period resulted in a sharp drop in surface 
temperature followed by a prompt return to normal on 
release. 


plete obliteration of the vessels in the strangu- 
lated mesentery. Apparently, in many cases 
pulsations were merely obscured by the marked 
oedema, hemorrhage, and infiltration, in- 
variably present along the course of these 
vessels after strangulation. It is ‘nteresting, 
in this connection, that one of us (J. R. 
Buchbinder) has repeatedly returned to the 
abdomen strangulated intestine in which there 
were no mesenteric pulsations, the diagnosis of 
viability being made on the return of color 
following release. 

C. Miscellaneous observations. 1. The odor 
of the peritoneal contents was recorded in each 
of the 21 cases in the group of experiments 
mentioned. A gangrenous or fecal odor was 
regarded as evidence of necrosis. The record 
is shown in Table III. 


TABLE III 
No. of ex- Diagnosis 
Clinical diagnosis periments correct Percentage 
PUOUAVIMIO S aicscewaaecdes 8 6 
MUM eaG iain a eaiemanee ar IO 8 
Questionable: .....5.<..660% 3 3 Sacend 
PRM dios was eae wa 21 17 80.9 


It may be noted that while no viable loop 
was associated with a fecal or gangrenous 
odor, 4 of 10 non-viable loops were equally in- 
offensive in this respect. The absence of fecal 
odor, therefore, was by no means reliable evi- 
dence of viability in these experiments. 

2. During the progress of these experiments 
increasing attention was paid to the con- 
sistency of the strangulated segments. With 
accumulating experience, this point proved to 











fig. 4. The surface temperature of the strangulated 
bowel (solid line) dropped steadily in spite of the release 
of the constriction. A sharp rise in temperature occurred 
over the mesenteric vessels (dashed line) following release, 
although there were no pulsations. The loop was viable. 


be a most significant index of the state of the 
damaged bowel. It is possible that changes 
in consistency may more easily be distin- 
guished in the thick muscular intestine of the 
dog than in human gut. Nevertheless, it is of 
interest that the diagnosis, based on con- 
sistency alone, was correct in all of the 20 
cases in which findings were recorded on this 
point. Irreparable damage was held to be 
present when the bowel wall was anywhere 
friable, inelastic, thin, and peculiarly flabby. 
Loops with plump, pliable, elastic walls sur- 
vived in every case, irrespective of other find- 
ings. Unfortunately, a rather marked per- 
sonal equation is involved in arriving at con- 
clusions based on this characteristic. The 
authors feel definitely that their own accuracy 
was due to the opportunities for a concen- 
trated experience yielded by this series of 
experiments. 

3. In 18 of the 21 cases in the series men- 
tioned, a serohemorrhagic peritoneal exudate 
was present. Perforations of the strangulated 
loops were twice encountered. In one of these 
the peritoneal fluid was distinctly purulent, 
while in the second the exudate was described 
as serohemorrhagic. In no other instance was 
a frankly purulent exudate observed. In 
general, the amount of exudate varied with 
the degree of damage, approximately twice as 
much fluid being present on the average with 
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the gangrenous as with the viable loops. The 
amount of fibrin deposited upon the involved 
loop and about the material used for producing 
strangulation appeared to bear no relationship 
whatever to the severity of the lesion; some 
viable loops were thickly covered with fibrin, 
while some of the necrotic segments were en- 
closed in very thin films of fibrin or were al- 
most free of such deposits. Thus it was felt 
that no accurate or material information re- 
garding viability was afforded by the amount 
or gross character of the peritoneal exudate. 

4. As to color, viable loops were usually a 
deep red or purplish red, while non-viable seg- 
ments were a deep red, black, or grayish black. 
Since in all cases the strangulation produced 
was such as to allow some ingress of arterial 
blood, the strangulated loops were practically 
always hemorrhagic. In many of the non- 
viable loops the intestinal wall was stiff and 
turgid with coagulated blood. The amount of 
such interstitial hemorrhage appeared largely 
to determine the color of the loop. In some 
instances a degree of arterial constriction 
sufficient to result in anemic necrosis of the 
bowel wall was inadvertently produced. Such 
infarcts appeared as grayish or yellowish pink 
areas, not always clearly demarcated and lack- 
ing the characteristic friability of hamor- 
rhagically infarcted bowel. Areas of this type 
frequently bore a striking resemblance to 
normal bowel and on several occasions specific 
tests were necessary to determine whether 
such foci had merely escaped devitalization or 
had been entirely cut off from their arterial 
supply. While no attempt was made to draw 
conclusions from the color alone, this point 
was taken into consideration in arriving at the 
gross clinical diagnosis of viability in each 
case. 

SPECIAL TESTS 

A. Pricking test. In 1927, Davis reported a 
case of strangulated femoral hernia, in which, 
although the color of the diseased gut did not 
return to normal, it was possible to demon- 
strate free bleeding upon pricking the wall of 
the bowel with a needle. Upon the basis of 
this finding, the loop was returned to the ab- 
domen and it proved to be viable. It is inter- 
esting that this rather primitive procedure 
should be one of the very few specific tests for 
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viability referred to in the literature. In the 
present work it was found that stagnant ex- 
travasated blood would frequently ooze from 
puncture wounds made in definitely gangren- 
ous bowel. We, therefore, decided to make ob- 
servations on each loop before and after release 
of the strangulation, the character, as well as 
the presence or absence of oozing, being re- 
ported in each case. The test was performed 
in this way in 20 experiments. We regarded 
it as positive only if bleeding was more active 
and if the color of the escaping blood became 
lighter after than it had been before release. 
The results are shown in Table IV. 


TABLE IV 
No. of 
experiments Correct Percentage 
CFONQUOOUS i 655.654 0i5 500% 10 10 
Oe eee ee 9 f 
Questionable. «....60:0060 3 I i 
fo ee ee ee 20 18 go 


It is significant that the only two instances 
in which the test was misleading occurred in 
questionable loops. Furthermore, an obvious 
objection is the necessity for making puncture 
wounds in bowel already damaged by strangu- 
lation. It was felt that in many cases the 
danger from this source was great enough to 
contra-indicate the procedure. 

B. Reaction to drugs affecting the circulation. 

Drugs specifically affecting the minute 
vessels of the skin, in particular, histamine, 
have proved useful in demonstrating the state 
of the vascular supply of the extremities. An 
attempt was here made to apply similar 
methods to the study of the circulation of 
strangulated loops. 

1. Histamine acid phosphate in a solution 
of 1:1000 produced no visible color reactions 
when applied to the serosa of normal or 
strangulated intestine. The color of such 
loops, particularly after strangulation, pre- 
cluded the possibility of visualizing an arterial 
flare, such as can readily be produced in the 
skin. Frequently the application of histamine 
to the surface, or especially its injection into 
the muscular wall, was followed by strong 
rhythmic or tonic muscular contractions. It 
was found that similar, although less marked 
contractions, could be produced by simple 
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Fig. 5. An 18 hour strangulation. The temperature of 
the distal collapsed loop, D, was maintained while that of 
the proximal distended loop, P, dropped steadily. 


manipulation or by the introduction of a 
needle alone without injection. 

2. Pituitrin and adrenalin. Because of the 
disturbance in motility, resulting from in- 
jection, we confined ourselves to the applica- 
tion of these substances to the serosa. It was 
found that when a drop of surgical or ob- 
stetrical pituitrin was placed on the serosa of 
normal gut, an area of blanching, correspond- 
ing sharply to the limits of the drop, could be 
produced. This reaction usually appeared 
within 30 seconds after application of the drop. 
When, after its appearance, the drop of pitui- 
trin was sponged away so that the serosa could 
be directly odserved, the blanching was found 
slowly to fade, disappearing completely after 
several minutes. Similar, although less marked 
responses, were obtained by the application of 
1:1000 adrenalin chloride. Lewis regards the 
blanching produced by the intracutaneous in- 
jection of pituitrin or adrenalin as the result of 
the direct stimulation of the walls of all of the 
minute vessels of the skin—arterioles, capil- 
laries, and venules. It was felt that the 


blanching produced here occurred on a similar 
basis and that it, therefore, demonstrated the 
presence of living minute vessels with con- 
tractile walls and liquid contents. The value 
of this reaction as an index of viability was 
Observations were 


therefore investigated. 
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Fig. 6. Arteries of the small intestine in the dog. 1, 
Radial vessels; 2, circular artery; 3, vessels of the third 
order; 4, vessels of the second order; 5, vessels of the first 
order. 


made in 7 preliminary experiments and 18 of 
the group of 21 experiments already men- 
tioned. While at first promising results were 
obtained, serious difficulties were soon en- 
countered. Normal intestine did not always 
give clear cut reactions, variations apparently 
depending on differences in vascular and 
muscle tone. After strangulation, the test was 
often precluded by the presence of fibrin. 
Finally, in some instances water alone, when 
applied to the serosa, produced areas of 
blanching which were attributed to local im- 
bibition. While these never approached the 
intensity of the reaction to pituitrin in viable 
intestine, it became necessary to control all 
positive reactions with water, so that the test 
was considerably complicated and prolonged. 
In the 25 experiments in which the reaction to 
pituitrin was observed, the results shown in 
Table V were obtained. 


TABLE V 
No. of ex- 
periments Correct Incorrect Percentage 
WMD: 6.45% 4%43 II 8 3 
Gangrenous..... 12 10 2 
Questionable... . 2 I I sa 
ae 25 19 6 Correct—76 


C. Temperature reactions. At the suggestion 
of Loyal Davis, a study was made of surface 
temperature changes in strangulated loops. 
No previous observations on this point have 
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been found. Determinations were made with 
a thermocouple. The surface temperature of 
normal loops delivered from the abdomen and 
exposed to the air at room temperature was 
found to remain almost stationary or drop 
slowly in a straight line during periods of 
observation as long as 30 minutes. When such 
a loop was clamped tightly enough to shut off 
its arterial supply for a twenty minute period, 
there was a sharp drop in temperature, fol- 
lowed by a prompt return to normal upon re- 
lease of the constriction. Following prelim- 
inary studies, observations were made on a 
series of 10 strangulations prepared for this 
purpose. The strangulated loop was brought 
out and an initial temperature taken as soon 
as possible after delivery. A point at the 
center of the loop was usually chosen for ob 
servation. The segment was allowed to cool 
for a brief period, during which readings were 
taken at short intervals. The strangulation 
was then released and the temperatures again 
recorded. In this series, 8 obviously viable an« 
2 gangrenous loops were produced. No re- 
covery, as indicated by temperature changes, 
could be demonstrated in either necrotic group 
or in 6 of the 8 viable loops. In one experi- 
ment, while there was no actual rise in 
temperature after the release, there was no 
further fall. If this is to be accepted as 
evidence of recovery, the test may be regarde«| 
as correct in 5 of the ro cases in the series, or 
50 per cent. In one of the experiments in 
which the loop was gangrenous, several inches 
of apparently viable bowel had slipped through 
the rubber cuff to join the strangulated seg- 
ment. In this portion there was a prompt and 
definite rise in surface temperature, upon re- 
lease of the constriction. 

Early in these experiments, it was noticed 
that in normal intestine there was a definite 
downward gradient in surface temperature 
from the mesenteric vessels themselves to the 
mesenteric border of the gut, to the anti- 
mesenteric border. In several experiments o! 
this series, readings were made directly over 
the larger vessels of the strangulated mesen- 
tery with somewhat more encouraging results. 
Observations on this point were made on 5; 
viable and 1 necrotic loop. In the one 
necrotic loop, the temperature directly over 
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the mesenteric vessels continued to fall rapidly 
after release. In one of the viable loops, there 
was a slow drop in temperature also after re- 
lease, while over the mesenteric vessels of the 
4 remaining viable segments a definite rise 
was observed. Thus, the test was correct in 5 
of 6 cases, or 83.3 per cent. 

It is evident, therefore, that an increased 
inflow of arterial blood did not always produce 
a measurable increase in the surface tempera- 
ture of the intestine. Apparently the amount 
of blood reaching the oedematous, hamor- 
rhagic intestine was not sufficient to supply 
more heat than that being lost by radiation. 
Cooling may have been hastened by the 
moisture produced by the thin serous fluid 
which frequently exuded from the serosa upon 
release of the constriction. Such exudation 
was often observed after release in viable loops 
and was regarded as corroborative evidence of 
viability. 

An incidental finding of interest may here be 
recorded. It was found that in most cases, 
the bowel above and below the strangulation 
cooled more rapidly than healthy bowel in 
normal dogs. Usually, the proximal gut was 
distended and the distal segment was col- 
lapsed. In several instances we observed that 
the proximal distended segment cooled much 
faster than the distal collapsed bowel. These 
differences were attributed to the effect of 
distention upon the circulation of such bowel. 
In 1877, Kocher observed that the pressure in 
the distended bowel might easily exceed that 
of the intestinal vessels and thus produce 
necrosis and perforation above a mechanical 
obstruction (“Ausdehnung” ulcers). These 
observations were confirmed clinically by 
Van Buren and experimentally by Van 
Zwaluwenburg, Gatsch, and Dragstedt, Lang 
and Millet. It is felt that they have been cor- 
roborated by our own experiments. 

D. Contractility. As a rule no attention is 
paid to the contractility of strangulated loops, 
except for perfunctory attempts to produce 
contractions by pinching. Nevertheless, there 
is evidence that the fate of strangulated gut is 
largely dependent upon the state of its mus- 
cular layers. Thus, Buchbinder (1900) con- 
cluded that the loss of muscular response to 
adequate electrical stimulation could be ac- 
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cepted as positive evidence of irreparable 
damage to the bowel wall. As far as we have 
been able to discover, no attempts have been 
made to confirm this author’s careful and ex- 
haustive studies. Two factors may alter the 


contractility of strangulated loops. In the 
first place, strangulation is associated with 
marked degrees of distention with consequent 
thinning and stretching of the muscular layers, 
which may itself produce a temporary loss of 
contractility. With the relief of tension, con- 
tractility returns after periods varying with 
the duration of the obstruction. In Buchbind- 
er’s experiments, contractility was regained in 
viable loops from 2 to 40 minutes after the re- 
lease of obstruction. In the second place, a 
group of changes occur which are directly at- 
tributable to the state of the intestinal circula- 
tion. In almost all clinical strangulations, as 
well as those produced here, there is at first 
chiefly an obstruction to the venous outflow, 
with relatively little diminution in the inflow 
of arterial blood. With continued strangula- 
tion, thereis further distention of the intestinal 
wall, with rapidly increasing interstitial ham- 
orrhage and cedema. As a result, there occurs 
a progressive occlusion of the intramural ves- 
sels, involving first the veins and finally the 
arteries. In severe and prolonged strangula- 
tions, this process may be accompanied by 
a thrombosis of the mesenteric vessels. When, 
as a result of this combination of circum- 
stances, the arterial supply has been suffi- 
ciently compromised, necrosis occurs, begin- 
ning in the mucosa and extending in time to 
the already disorganized and disintegrating 
muscular layers. When such changes have 
taken place, the return of contractility from 
the relief of tension alone is no longer possible. 

Mechanical, chemical, and electrical stimuli 
may be used to elicit intestinal contractions. 
Mechanical measures are dangerous and un- 
reliable. Chemical stimulation was employed 
by Nothnagel (1882), who produced intestinal 
contractions by applying crystals of sodium 
and potassium salts to the intestinal serosa. 
Luecke used this method to determine in- 
testinal orientation by observing the direction 
of the peristalsis produced in this way. Others 
(Hahn) failed to obtain uniform results with 
this procedure. In the present work we re- 





566 


sorted to electrical stimulation. A fairly strong 
current, sufficient to cause a sharp and prompt 
contraction of skeletal muscle, was used. 
When such stimulation is applied to the sur- 
face of a loop of gut for periods varying from a 
few seconds in normal to about 2 minutes in 
strangulated loops, a localized stationary ring- 
like spasm develops at the point of stimula- 
tion. When the current is withdrawn the 
spasm so produced may persist for from a few 
seconds to 1 or 2 minutes. Faradic stimulation 
was employed in 19 of the group of 21 experi- 
ments described. Observations were always 
made after all other tests had been carried 
out, that is, from 10 to 20 minutes or more 
after release of constriction, to allow as much 
recovery from distention as possible (Table 
VI). 


TABLE VI 
No. of ex- 
periments Correct Incorrect Percentage 
Gangrenous..... 8 8 ° 
J a 8 7 I 
Questionable... . 3 I 2 - 
SS ee 19 16 3 84.2 


In strangulated but viable bowel, the con- 
tractions produced were often manifested as 
shailow furrows not involving the entire cir- 
cumference of the bowel. With moderate prac- 
tice, it was easy to distinguish such contrac- 
tions from artificial depressions made by the 
pressure of the electrodes. 

The test was regarded as incorrect in 2 of 
the 3 questionable loops. In both of these, 
contractions were elicited at some points 
while others remained entirely refractive. Had 
the retention of contractility in a large part 
of these loops been accepted as evidence of 
viability for the entire segment, the test would 
have been correct in all cases but one. 

Mechanical stimulation (pinching) was tried 
in a few experiments, but was soon abandoned. 
It was observed that such efforts frequently 
traumatized the strangulated bowel and pro- 
duced no contractions when the response to 
electrical stimulation was prompt and definite. 

E. Permeability to bacteria. It has been 
shown that under various circumstances the 
grossly intact intestine may become permeable 
to bacteria, allowing invasion of the mesenteric 
lymphatics and blood vessels (Hornemann, 
Arnold) or of the peritoneal cavity. The litera- 
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ture on the latter type of invasion, with which 
we are here concerned, permits of no definite 
conclusions. Experimentally, it has been dem- 
onstrated that virulent bacteria may pass 
through intestinal walls unprepared by pre- 
vious injury (Bail, Geiswald—streptococci; 
Jensen—pneumococci). Clinically, there is a 
group of conditions variously referred to as 
hematogenous, idiopathic “durchwanderungs, ” 
and migratory peritonitis, in which there is 
good evidence that the peritoneum is invaded 
through an intestinal wall which is intact ex 

cept for varying degrees of enteritis (Len 

nander and Nystroem, Rohr, Erkes, and Kauf 

man). This subject has recently been reviewed 
by Wile and Saphir. In the present work we 
have been interested in the permeability to 
bacteria resulting from strangulation. From 
the beginning, evidence on this point, from 
both clinical and experimental sources, has 
been conflicting. Clinically, slight degrees oi 
strangulation, with positive bacteriological! 
findings, were observed by some, while other: 
reported severe strangulations with no evi 

dences of penetration by bacteria. In 1900, 
Buchbinder undertook to settle the question 
experimentally. From a large and careful! 
series of observations, in which easily recog- 
nizable organisms (Bacillus prodigious) were 
used as an index of permeability, it was con- 
cluded that bacteria penetrate the entire 
thickness of a gut only in the presence oi 
severe and irreparable damage. In support oi 
this view, it was pointed out that the passage 
of bacteria into the peritoneal cavity was in- 
variably accompanied by a loss of contractility 
to faradic stimulation. Helmberger and Mar- 
tina, repeating Buchbinder’s work with some- 
what modified methods, essentially confirmed 
his conclusions, namely, that the degree oi 
injury necessary to permit the passage of bac- 
teria was severe and irreparable. Histological! 
studies demonstrated that the mucosa and 
submucosa offered little resistance to th« 
progress of organisms, that the muscularis 
presented by far the most effective barrier to 
their invasion and that, finally, bacteria could 
be demonstrated in that layer only in the 
presence of definite necrosis of its elements. 
On the other hand, Borszéky and Generisch 
were able to culture Bacillus coli in a large 
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percentage of cases from the surfaces of dis- 
tended intestine proximal to simple ligature 
obstructions, in which the distention and a 
few punctiform hemorrhages constituted the 
only evidences of damage. More recently, 
Mandl claims to have demonstrated the pas- 
sage of intestinal flora through loops of sig- 
moid brought out of the abdomen preliminary 
to colostomy. His conclusions seem highly 
questionable. 

In the present study, we attempted to de- 
termine whether bacteriological findings might 
be of practical assistance in the diagnosis of 
viability. For this purpose, direct bacterial 
smears were taken from the peritoneal sur- 
faces and fluid. Because of our interest in the 
theoretical aspects of the problem, cultures 
were also made in most cases. The following 
technique was employed: 

During the preliminary operation most care- 
ful asepsis was observed. When the abdomen 
was reopened, precautions were taken to avoid 
contamination from the wound until smears 
and cultures had been made. All instruments 
used in reopening the wound itself were im- 
mediately discarded. The edges of the peri- 
toneum were then brought out and clamped to 
sterile towels, completely excluding the extra- 
peritoneal portion of the wound. Smears and 
cultures were then made whenever possible 
without delivery of the strangulated loop, 
that is, before any instrument or the opera- 
tor’s hands had invaded the peritoneal cavity. 
Culture material was inoculated into tubes of 
dextrose broth. The results are shown in 


Table VII. 
TABLE VII 
Smears 
Experiments Correct Incorrect Percentage 
Gangrenous..... 9 V4 2 
co ee 8 8 ° 
Questionable... . 3 3 ° =~ 
LS 20 18 2 go 
Cultures 
Experiments Positive Negative 
GOMSPENOUB 6 6 i i50:50:5 10-06 0 aie 7 7 ° 
eee Serer 7 4 3 
Questionable. .........605. 2 2 2 
: i ere ae eee 16 13 5 


An analysis of the table reveals a close cor- 
respondence between the presence of bacteria 
in smears and the degree of damage present. 
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The 2 errors occurred in gangrenous loops in 
which the search for bacteria was unsuccessful. 
The procedure was less satisfactory as a prac- 
tical test, however, than these results would 
indicate. In some experiments in which nec- 
rosis was definite, bacteria could be found only 
after prolonged and careful search. A long 
painstaking microscopic examination of 
smears would hardly be suitable as a practical 
clinical test for viability. It may be noted 
from the second part of the table that positive 
cultures were obtained from 6 of the 9 viable 
smear-negative loops. Only 2 of these were 
suspected of being contaminations. Neverthe- 
less, under the conditions of these experiments, 
the possibility of infection introduced at the 
preliminary operation could not be absolutely 
ruled out in any case. Since our interest in 
these cultures was incidental, no special 
methods for culturing organisms were used, 
and no definite conclusions will be drawn on 
this point. 
RESULTS 

The results obtained are summarized in 

Table VIII. 


TABLE VIII.—SUMMARY 



































Test a. Correct | go 
Consistency 21 a 21 | pe 
Bacterial permeability i — ie 18 | pom 
Pricking test - - 7. = | on . 
Color return 21 oy _Y | F Ss. 
Contractility 19 g ‘7 a | 84. 2 
Temperature mesenteric i a | ; 
arteries 6 5 83.3 
Odor 21 ie: I i S | “Ses 
Blanching reaction i ig nat - me | "bce 
‘Temperature intestine nm i 5 | nage 
Mesenteric pulsations ae " ‘ 3 | “ ‘ : 














As we have repeatedly stated, the figures 
quoted did not always represent accurately 
the practical value of each test. Furthermore, 
our skill in making a gross diagnosis on con- 
sistency and color return, alone, increased rap- 
idly with accumulating experience, so that our 
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need for special methods decreased as the work 
progressed. It is for that reason that, on the 
basis of gross characteristics, only 3 of the 
group of 21 loops mentioned were regarded as 
questionable. A comparison (Table IX) of the 
various criteria of viability in these 3 cases 
may throw some light on their relative value. 
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Color | Consis- | ogo, | Pulsa- Prick-|Blanch- trac- |_ Per 
return} tency . tions | ing ing | i meabil. 
ons |"ity 
| smears 
28 |Doubt-| Elastic | Not | o |Mixed| o |Mixed| o 
} ful | | faecal 
si °o | Elastic Not ° ° ? Mixed ° 
| | fecal 
17 rt plus | 1 plus | 1 plus ° 














Thus, in these 3 experiments, while little or no 
color return occurred and pulsations were 
absent, the bowel wall in all cases had retained 
its elasticity, pricking revealed evidence of an 
inflow of blood in 2 cases, contractility was 
retained partially in 2 and completely in 1 
case, and bacterial smears were negative. 
These experiments indicate that the results 
obtained with faradic stimulation, the prick- 
ing test, and bacterial smears, together with 
the consistency of the damaged gut, may 
furnish valuable evidence as to the viability 
of such doubtful loops. Temperature studies 
were not made in these experiments. Of all 
of the special methods of examination avail- 
able, we feel that electrical stimulation is the 
simplest, safest, and most reliable. Buch- 
binder, whose experiments so conclusively 
proved its accuracy, also demonstrated its 
value in 3 clinical cases of intestinal obstruc- 
tion with strangulation. 

It was our impression, when these studies 
were begun, that gut is at present frequently 
regarded as gangrenous when its return to the 
abdomen would have shown it to be viable. 
On the other hand, Eisberg has reported sev- 
eral cases in which strangulated intestine was 
returned to the abdomen after a definite color 
return had been observed, and necrosis, with 
perforation and death, subsequently occurred. 
Such a sequence of events has not been en- 
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countered in these studies. On the other hand, 
it is not to beexpected that seriously damaged, 
though viable intestine, which is returned to 
the abdomen, will always be restored to its 
previous normal condition. Buchbinder stated 
that high grade injury of the gut wall, with 
deep lesions of the mucosa, partial necrosis, 
and extensive hemorrhage into the remaining 
layers, need not bring about death of the 
animal if firm adhesions develop which pre- 
vent perforation into the peritoneal cavity. 
He observed instances in which spontaneous 
anastomosis had occurred between adherent 
loops. In our own work, while no fistulz were 
seen, autopsies on animals which survived fre- 
quently revealed dense adhesions about the 
strangulated segment. In several cases, the 
entire segment was distinctly narrower than 
the adjacent bowel, with ring-like scars at the 
points of constriction. In one instance these 
ring-like constrictions produced a low grade 
obstruction, which was apparently responsible 
for the death of the animal about 20 days after 
relief of the obstruction (Fig. 1). 


SUMMARY 


In a group of experiments on dogs, an at- 
tempt was made to establish more accurate 
criteria than those nowavailable for the viabil- 
ity of strangulated intestinal loops. The re- 
sults of a comparative study of various criteria 
are recorded. With increasing experience, a 
considerable degree of accuracy was attained 
on the basis of gross pathological character- 
istics alone. Of these, the consistency of the 
strangulated intestine and the return of color 
after release of the obstruction were of most 
value, while the mesenteric pulsations, odor, 
and the amount and character of the exudate 
present were misleading. It is of particular 
interest that the absence of pulsations over 
the mesenteric arteries could not be accepted 
as evidence of the occlusion of these vessels. 
Of the special tests performed, the demonstra- 
tion of contractility to faradic stimulation was 
regarded as the most significant, while bac- 
terial smears, surface temperature observations 
over the mesenteric vessels, the bleeding re- 
sulting from pricking, and the blanching re- 
action to pituitrin, appeared to have some 
corroborative value. 
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The disturbance of intestinal circulation by 
istention, which has previously been dem- 
mstrated, was confirmed by surface tempera- 
ure studies. 

Within the limits of the technique used, 
hese experiments do not support the view 
‘hat actual necrosis of strangulated bowel wall 
s necessary to permit the passage of bacteria. 
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”T NHE observation that certain patholog- 


ical changes in the liver bear a peculiar 

relationship to certain pathological 
changes in the kidneys has frequently been 
alluded to in the literature. Though there are 
rather definite characteristics of this relation- 
ship, no serious attempt has been made to 
explain its mechanism or to study it as an 
entity. 

It is our purpose to describe such patholog- 
ical changes as constituting a definite, and not 
infrequent, clinical syndrome which manifests 
itself in cases of severe hepatic injury. At St. 
Luke’s Hospital we have observed a charac- 
teristic train of clinical symptoms and patho- 
logical changes in 6 cases which we would 
classify in this syndrome. We have experi- 
mentally produced similar clinical and patho- 
logical manifestations of the syndrome in 
animals and are at present continuing this 
study in an attempt to explain its mechanism. 

CASE REPORTS 

The clinical and pathological picture of the 
syndrome is illustrated by the following ré- 
sumé of the 6 cases which we have studied. 
We are indebted to Dr. H. P. Kuhn and Dr. 
T. G. Orr for the privilege of investigating 
these cases. 


CasE 1. The patient was a well developed male, 
49 years old. He gave a history of gall-bladder 
disease dating back more than 5 years. Five months 
before admission to the hospital, he had his first 
attack of gall-stone colic. Two weeks following this 
attack, nine diseased teeth were removed. He was 
then free from pain for one month, when he suf- 
fered a similar attack of colic. Since this last attack 
he suffered almost constant pain in the gall-bladder 
region. He was never jaundiced. On admission to 
the hospital, his liver was found enlarged to two 
fingers’ breadth below the costal margin, its edges 
firm and smooth, and a tender, hard gall bladder 
was palpable. Routine urine, blood, and blood 
chemistry examinations revealed no abnormality. 

At operation, a large, thick walled, injected and 
edematous gall bladder, containing many stones, 


was removed without difficulty. The cystic duct 
was dilated and contained one stone. The micro 
scopic picture was that of a long standing, chronic 
inflammation. The postoperative course was un 
eventful until the sixth day when a generalized 
odema developed. The oral temperature rose to 
102 degrees, the pulse to 110. The leucocyte count 
rose to 16,000 and the urine for the first time con 
tained a heavy trace of albumin and many hyaline 
casts. On the next day after the removal of the 
stitches, the wound opened widely and drained a 
considerable amount of blood. It contained no clots 
and showed no evidence of healing. The urine con 
tained albumin plus-4, many granular casts, and 
microscopic blood. The urinary output was de 
creased, the non-protein nitrogen of the blood rose 
to 55 milligrams per too cubic centimeters, and the 
creatinine increased to 4.5 milligrams per 100 cubic 
centimeters. The patient became semi-delirious, 
his abdomen became distended, and he began vomit- 
ing large quantities of bile stained fluid. The fol 
lowing day (eighth postoperative day) he became 
comatose, ocdema increased, the urinary output 
practically ceased and consisted almost entirely 
of blood. Vomiting continued and soon became 
bloody. The stools were profuse and consisted 
largely of blood. The blood non-protein nitrogen 
rose to 155 milligrams per too cubic centimeters 
and the creatinine to 6 milligrams per 100 cubic 
centimeters. Upon the ninth postoperative day, all 
symptoms became more marked. Blood drained 
from the bladder, the operative wound, the gums, 
stomach, and intestinal tract. The blood non-protein 
nitrogen rose to 175 milligrams per too cubic cen- 
timeters and the creatinine to 8.6 milligrams per 
100 cubic centimeters. The patient died on the 
following day, in a clinical state of uremia. Upon 
the day of his death, for the first time a slight icteric 
tinge appeared. 

Pathological findings. The skin, the lips, and buccal 
mucosa contained many petechial hemorrhages. A 
small amount of bloody fluid was present in the 
peritoneal cavity. The liver weighed 1900 grams. 
The gall-bladder fossa contained granulation tissue 
and clots. The liver capsule was pale. On cross 
section, the liver surface was pale and shiny; the 
lobulations were indistinct, and innumerable fine 
grayish points were visible scattered over the entire 
cut surface. Fatty changes were not apparent. 

Both kidneys were markedly swollen, the left 
weighing 225 grams and the right 220 grams. Both 
capsules were tense but stripped with ease. The 
cut surface of both kidneys was yellowish red and 
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Fig. 1. Case 1. Photomicrograph of kidney showing 
leucocytic infiltration, hemorrhage, and tubular degenera- 
tion. X 500. 


juicy, with swollen, poorly marked cortices. Definite 
submucous hemorrhages were seen in the pelvis of 
each. The stomach, duodenum, and entire intestinal 
tract were filled with bloody liquid. Small sub- 
mucous hemorrhages were scattered throughout the 
mucosa of the small intestine. No ulcers were pres- 
ent. The bronchi and trachea were filled with 
bloody froth. 

Microscopic pathology. The liver contained patchy 
areas of fatty infiltration and exfoliated Kuppfer 
cells. Large numbers of mononuclear leucocytes, 
eosinophiles and occasional polynuclear leucocytes 
were present. In both the sinusoids and portal 
spaces marked degeneration of the parenchymatous 
cells was observed throughout the liver. A more 
marked reaction was noted in an area rather closely 
surrounding the gall-bladder fossa than in the rest 
of the liver; here, also, peripheral fibrosis and mono- 
cytic infiltration were marked. 

The kidneys contained marked focal interstitial 
infiltrations of round cells. In the medulla, poly- 
nuclear and eosinophilic leucocytes, scattered areas 
of cloudy swelling, and rather heavy infiltrations of 
plasma cells and round cells were the most striking 
changes. In the cortex, many tubules were filled 
with red cells, and leucocytic infiltration was visible 
in the stroma and some of the tubules. In the con- 
voluted tubules and in Henle’s loops a very striking 
and advanced parenchymatous degeneration of the 
epithelial cells was observed. In places, this de- 
generation had advanced to actual necrobiosis. 

Sections through the areas of hemorrhage in the 
small intestine demonstrated patchy hemorrhages 
in both the muscularis and submucosa. 


Fig. 2. Case 2. Photomicrograph of liver in area of 
traumatic pulpification. Note dead anuclear liver cells. 
X goo. 


CasE 2. The patient was a male, age 16, who was 
perfectly well until the day he entered the hospital. 
On this day he was in an automobile accident in 
which the car rested for several minutes on his 
chest and upper abdomen. On admission to the 
hospital, he was in deep shock. His abdomen was 
soft, his pulse normal, and he did not complain of 
pain. X-ray examination demonstrated fractures 
of the right clavicle and fifth, sixth, and seventh 
ribs. Subcutaneous emphysema was present over 
the right chest. A catheterized specimen of urine 
contained blood and albumin in small amounts. 
On the second day, the upper abdomen became 
tender and slightly rigid, and light icterus developed. 
His general condition remained about the same until 
the fifth day when an accumulation of fluid in the 
upper abdomen, together with an increasing pulse 
rate, raised the suspicion of a ruptured viscus. At 
operation, bloody fluid was found in the abdominal] 
cavity. After placing a small rubber drain in the 
gall-bladder region, the wound was closed. The 
patient grew rapidly worse. Jaundice deepened and 
severe vomiting developed. ‘The temperature as 
sumed a remittent type (rising as high as 102) and 
the leucocytes increased to 14,000. A generalized 
cedema and a marked secondary anemia rapidly 
developed. Blood drained from the operative wound, 
the bowel, the bladder, and was present in the 
vomitus. 

Coarse granular casts and albumin to plus-4 ap 
peared in the urine. The urinary output decreased 
to anuria. The blood non-protein nitrogen rose to 
240 milligrams per roo cubic centimeters and 
creatinine increased to 25 milligrams per too cubic 
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Fig. 3. Case 4. Photomicrograph of liver showing ex- 
tensive interstitial hemorrhage and degenerative change 
in portion not involved by carcinoma. X 150. 


centimeters. The nitrogenous products in the urine 
practically disappeared. The patient became deeply 
comatose and soon died in a clinical state of uremia. 

Pathological findings. The abdominal wound was 
poorly healed. The peritoneal cavity contained a 
considerable amount of bright red bloody fluid. All 
viscera were jaundiced. The liver weighed 2,330 
grams. On the upper surface of the right lobe, the 
liver capsule was slightly lacerated. Between the 
right and left lobes was an area of pulpification which 
extended completely through the liver substance 
and almost separated the right lobe from the left. 
This band of pulpification measured from 2 to 4.5 
centimeters in diameter. The capsule over this 
pulpified area was discolored but not torn. The 
area of trauma included the proximal branches of 
both right and left hepatic ducts but neither these 
nor the extrahepatic passages were occluded. The 
liver, not included in this area of trauma, was 
jaundiced and the bile ducts somewhat dilated. 

The kidneys were large and pale. Together they 
weighed 560 grams. Their capsules stripped easily 
and on section they presented pale, yellowish, 
mottled, bulging surfaces. The markings of the 
medulla and cortex were indistinct and the bases of 
the pyramids hyperemic. 

Subpleural interstitial haemorrhages varying in 
size from 5 to 15 millimeters were found in both 
lungs. The fractured ribs did not penetrate the 
pleura. Hamorrhages were found in the mucosa 
of the entire intestinal tract. 

Microscopic pathology. In the non-traumatized 
liver tissue, some bile thrombi were present and 
both the parenchymal and Kuppfer cells contained 
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Fig. 4. Case 4. Photomicrograph of kidney showing 
calcification, necrosis, and leucocytic infiltration in stroma 
of the medulla. X 500. 


bile pigment. Some of the latter cells were des- 
quamated. The pulpified area contained large 
numbers of anuclear, hyalinized, necrotic, parenchy- 
matous cells and massive hemorrhages. Occasionally 
fibroblastic granulation tissue could be seen invading 
this traumatized area. 

The parenchymatous cells of both kidneys were 
profoundly degenerated. The cortices were markedly 
swollen and many of the tubular epithelial cells had 
lost their nuclei. In scattered areas, tubular necrosis 
was severe, and many of the tubular lumina were 
filled with casts and albuminous débris. In the 
medulla, small interstitial haemorrhages and nu- 
merous groups of fibroblasts, round cells, eosinophiles, 
and plasma cells were present. Special fat stains 
failed to demonstrate fat droplets. Only rarely were 
bile pigment granules observed in the kidney 
epithelium. 

The duodenal mucosa was swollen. The surface 
epithelium had lost is nuclei and was deeply bile 
stained. Extensive submucous accumulations of red 
cells were found in both the large and small in- 
testines in the areas where focal hemorrhages had 
been observed in the gross. 

CasE 3. The patient was an obese male, age 63 
years, who for a year prior to admission to the 
hospital had frequent attacks of upper abdominal 
pain and was treated as a case of abdominal angina. 
He was never jaundiced. ‘Ten days before this 
admission, he had a sudden attack of apparent gall- 
stone colic associated with nausea, vomiting, fever 
of 103 degrees, and slight jaundice. On admission 
to the hospital, he had a leucocytosis of 16,000, 
upper abdominal rigidity, and a palpable mass in 
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Fig. 5. Case 4. Photomicrograph of kidney showing 
profound degenerative changes in tubular epithelium. 
Note disappearance of nuclei in some of the cells. X 500. 


the gall-bladder region. Under treatment, his 
symptoms rapidly subsided. His laboratory findings 
were normal. Cholecystostomy was performed 8 
days after admission. The gall bladder was buried 
in dense adhesions. It was small, contracted, con- 
siderably reddened and thickened, but contained 
no stones. No obstruction was found in any of the 
bile ducts. The postoperative course was uneventful 
until the fourth day when, after a slight chill, the 
temperature rose to 103 degrees and blood began 
draining from the cholecystostomy tube. The ab- 
domen became distended and slight nausea de- 
veloped. Both pain and jaundice were absent. 
The leucocytosis increased to 45,000 but the pa 
tient’s general condition remained about the same 
until the seventh postoperative day when the ab- 
dominal wound broke open. There was no evidence 
of healing. The abdomen became markedly dis- 
tended and nasal tube gastric drainage contained 
a small amount of blood. As the patient grew 
rapidly worse, the leucocytes dropped to 16,000. 
He vomited large quantities of bright red blood 
and had profuse bloody stools. Blood drained from 
the operative wound, the mucous membranes of 
the mouth, and appeared in considerable amounts 
in the urine. Granular casts appeared in the urine 
and albumin increased to plus-4. An oliguria de- 
veloped which progressed almost to anuria. The 
blood non-protein nitrogen rose to 58 milligrams 
per 100 cubic centimeters and the creatinine to 3 
milligrams per 100 cubic centimeters. The patient 
passed from muttering delirium to coma and died 
in a Clinical state of uramia. 

Pathological findings. (Permission was obtained 
for exploration through the abdominal wound only.) 


lig. 6. Case 4. Photomicrograph of liver showing car- 
cinomatous metastasis In anglomatous area. 150. 


There was no evidence of healing in the operative 
wound. The subhepatic fossa contained a few post 
operative adhesions and a few small unorganized 
clots. A small, old band of adhesions stretched 
across the common duct and partially obstructed 
its lumen. The liver was enlarged, soft and mottled, 
and showed marked parenchymatous swelling. Both 
kidneys were quite large and pale. The capsules 
stripped easily. Section of the kidney revealed a 
marked generalized cloudy swelling. The bladder 
was empty. 

The stomach and large and small intestines were 
filled with blood. No ulceration of the mucosa was 
visible grossly, though there were many submucosal 
areas of haemorrhage. Both the trachea and bronchi 
were filled with blood. 

Microscopic pathology. Cloudy swelling and fatty 
degeneration were present in all portions of the 
liver. The portal areas contained a considerable 
increase in both fibrous tissue and round cells. In 
scattered areas, the parenchymatous cells were un 
dergoing granular degeneration. In both the portal 
spaces and the sinusoids there were considerable 
collections of mononuclear and polynuclear leuco 
cytes and eosinophiles. The kidney sections re 
vealed a striking parenchymatous degeneration of 
the tubular epithelium. Many of the convoluted 
tubules were dilated and their epithelial cells ragged 
and anuclear. Actual epithelial necrosis was com 
mon. The lumina of most tubules were filled with 
granular precipitates. In the medullary region many 
focal areas of interstitial mononuclear leucocytic 
infiltration were present. Granular degeneration, 
exfoliation, and nuclear caryolysis of the epithelial 
cells were common. 
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Fig. 7. Case 5. Photomicrograph of liver showing leu- 
cocytic infiltration and parenchymatous cell degeneration. 
Note pus cells. goo. 


CAsE 4. The patient was a well developed female, 
age 39 vears. Two years ago, she noticed for the 
first time a tumor in the right breast. Ten weeks 
prior to this admission to the hospital, a radical 
amputation of the breast for carcinoma was per- 
formed. The recovery was uneventful. Three weeks 
after the operation, she began complaining of pain 
in the upper lumbar back. Two weeks later, swelling 
of the ankles and sporadic attacks of mental de- 
rangement developed. Both cleared up in 3 days, 
leaving the patient in fair health. Three days be- 
fore admission, however, she again became delirious, 
slightly oedematous, and developed a fever of 103 
degrees F. Her condition became rapidly worse; 
delirium progressed to coma and her entire body 
became more oedematous. Profuse bloody stools were 
passed involuntarily and petechial haemorrhages ap- 
peared on both arms. The urinary output decreased 
and contained granular casts, albumin of plus-4, 
and small amounts of blood. The blood non-protein 
nitrogen rose to 250 milligrams per too cubic 
centimeters and creatinine to 5 milligrams per 100 
cubic centimeters. The leucocytes varied between 
14,000 and 16,000. The van den Bergh test was 
negative. Four days after admission, 7 days after 
the onset of symptoms, the patient died in a clinical 
state of uremia. 

Pathological findings. The liver weighed 1,550 
grams. On its surface were large numbers of purplish 
red areas which varied from small dots to 2 centi- 
meters in diameter. On section these had the ap- 
pearance of multiple cavernous haemangiomata, 
except that they did not exude blood in any notable 
amounts and were not spongy. They appeared to 
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be the seat of a diffuse cellular growth. These areas 
were somewhat irregular in outline and some of 
them showed yellowish foci suggesting necrosis. 
The liver between these nodules was mottled and 
reddish yellow in color. The gall bladder and ducts 
were grossly negative. 

The kidneys weighed 145 grams each. The cap- 
sules stripped easily and the outlines of the cortex 
and medulla were distinct. The cortical markings 
were, however, extremely hazy and the whole cortex 
had a turgid, grayish, swollen appearance. 

The left ventricle of the heart contained one small, 
flame-shaped hemorrhage under the endocardium 
and a number of petechial dots beneath the epi- 
cardium. 

The small intestine was essentially normal, but 
the mucosa of the caecum was of a slate blue color 
and oedematous. It presented numbers of small 
submucous hemorrhagic areas. In the descending 
colon, oedema and surface erosions associated with 
interstitial haemorrhagic infiltrations were frequent. 
The entire large intestine was filled with bloody 
feces. No carcinomatous tissue was discovered 
except in the liver. 

Microscopic pathology. The liver sections were 
very unusual. In many areas the liver cells were 
displaced by typical cavernous hemangiomata, 
the blood sinuses of which were lined with a smooth 
row of endothelium; in other areas, groups of 
dilated: vascular channels were found in which the 
stroma was infiltrated by small nests and irregular 
acini composed of carcinomatous cells. In many 
instances, the dilated blood channels of these latter 
areas were partially lined with tumor cells. In 
various other portions of the liver, the tumor had 
assumed the ordinary appearance of metastatic car- 
cinoma. Profuse hemorrhages had occurred in the 
portion of the liver uninvaded by carcinoma. 

In these areas, and especially about the central 
veins, granular disintegration and fatty changes 
were prominent and the liver parenchyma had 
been reduced to cords of anuclear hyaline cells. 
The general architecture of the liver had been well 
preserved. 

The kidneys presented the picture of marked, 
parenchymatous degeneration. The tubular epithe- 
lium was granular, swollen, ragged, and in many 
areas was vacuolated, anuclear, and _necrobiotic. 
The lumina of the tubules were filled with granular 
rounded masses of débris having the appearance of 
coalesced balls of albumin. In the medulla, the 
epithelial cells of the collecting tubules were granular, 
disintegrated, and even necrobiotic. The intervening 
stroma contained small rounded bodies of either 
laminated or circular structures of a purple color. 
These were intermingled with small granules of 
similar color, red cells, and scattered round cells. 
In these areas, at times the impression was created 
that the tubules had undergone complete necrosis. 
In the large intestine, haemorrhages into the stroma 
of the mucosa and exfoliation of the glandular 
epithelium had occurred. In sections taken from 
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the bluish areas in the cacum and ascending colon, 
noted in the gross, the stroma of the mucosa con- 
tained enormous numbers of large cells loaded with 
iron pigment. In the areas of erosion in the descend- 
ing colon, submucous oedema and polynuclear leuco- 
cytic infiltrations were prominent features. 

CASE 5. The patient was a well developed female, 
age 64 years, who had suffered from gastro-intestinal 
disturbances for ro years with attacks of gall-bladder 
colic every 2 to 3 months. These attacks were not 
accompanied by fever or jaundice. Three days 
prior to admission to the hospital, she had a mild 
attack of colic-like pain in the gall-bladder region. 
On admission, her liver was found enlarged to three 
fingers’ breadth; below the costal margin her gall blad- 
der was tender. She was not jaundiced. Four days 
after admission, a cholecystectomy was performed. 
The gall bladder was large, thick walled, and in- 
jected. It contained one large egg-shaped stone. 
Microscopically it showed both an acute and a 
chronic proliferative reaction. The day after opera- 
tion, she complained of severe pain in the upper right 
abdominal quadrant. Her temperature rose to 105 
degrees, a leucocytosis of 14,000 developed, and 
heavy traces of albumin appeared in the urine. 
The blood non-protein nitrogen rose to 46 milli- 
grams per roo cubic centimeters and creatinine to 
2.3 milligrams per too cubic centimeters. Her 
general condition grew rapidly worse. The urine 
decreased in amount and contained an albumin of 
plus-4 and granular casts. No bleeding occurred. 
On the fourth day after operation the patient died 
in a clinical state of uremia. 

Pathological findings. The liver and kidneys 
presented the only findings of importance. The 
liver weighed 1,610 grams and was of a pale grayish 
color except in an area about 6 centimeters in 
diameter extending around the gall-bladder fossa. 
In this area, the liver was thickened, semi-trabecu- 
lated, fibrous, and purplish red in color. The remain- 
ing bile ducts were patent and somewhat dilated. 
On section, the liver markings were obscured by a 
widespread parenchymatous degeneration. About 
the gall-bladder fossa, an indefinitely circumscribed 
area of reddish blue discoloration extended for about 
4 centimeters into the liver substance. On cross 
section, this area presented a glassy surface with 
scattered areas of pale, yellowish color, producing a 
peculiar mottled appearance. The area was denser 
than normal liver. 

The left kidney weighed 170 grams and the right 
weighed 140 grams. Both were of firm consistency. 
The capsules of both stripped easily. On section, 
the cortices were swollen and the kidney markings 
were quite indistinct. 

There was no jaundice. No blood was found in 
the gastro-intestinal tract. 

Microscopic pathology. ‘The liver showed con 
siderable fatty change and marked exfoliation of the 
sinusoidal endothelium. Many of the sinusoids con 
tained mononuclear and polynuclear leucocytes. 
Some increase in fibrous tissue was present in the 
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Fig. 8. Case 6. Photomicrograph of liver showing 
leucocytic infiltration and fatty degeneration with disrup- 
tion of normal architecture. > 500. 


portal areas where monocytes were abundant. In 
occasional areas some regeneration and degenera- 
tion of the parenchymatous cells had occurred. 

In the lungs, microscopic areas of hemorrhagic 
infiltration weve present in both the alveoli and the 
interstitial tissue. 

Case 6. The patient was a well developed female, 
age 56 years. She had a long history of gall-bladder 
disease. Several attacks of colic had been associated 
with jaundice. Cholecystectomy was performed 2 
months prior to admission to the hospital. The gall 
bladder was small, sclerotic, and filled with stones. 
Microscopically, the picture was that of a long 
standing, chronic inflammatory reaction. After 
operation, the operative wound drained bile and 
attacks of colic continued. She was re-operated 
upon at this admission (6 weeks after original 
operation) and several stones were removed from 
the common duct. The patient died of shock 24 
hours after operation. No laboratory findings were 
obtained after operation. Before operation, a trace 
of albumin was found in the urine but other lab- 
oratory findings were normal. 

Pathological findings. The skin was faintly jaun 
diced. In the peritoneal cavity, there was a small 
amount of free blood. The liver weighed 1,100 
grams. On section, the liver lobulations were in- 
distinct and both fibrosis and fatty changes were 
marked. The cut surface was somewhat dense and 
lusterless. 

The kidneys together weighed 180 grams. Both 
capsules stripped with some difficulty. On section, 
the markings were very indistinct and the cortical 
surfaces were pale, lusterless, and cloudy. 
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Hamorrhages had occurred in only the duodenal 
and jejunal mucosa, but the lumen of the entire 
small intestine contained blood stained mucus. 

Microscopic pathology. In the liver, a very strik- 
ing infiltration of fat was present about the portal 
spaces. Focal monocytic infiltration was found 
both in the stroma of the portal spaces and in the 
sinusoids. The liver cells were somewhat dis- 
integrated and atrophic. Surrounding the gall- 
bladder fossa this change was so marked that the 
liver tissue was scarcely recognizable. Here, poly- 
nuclear leucocytes, fibroblasts, and monocytes were 
abundant, and the fatty change was marked. The 
kidneys showed hyaline fibrosis of the medullary 
stroma. Throughout the cortex, patchy areas of 
mononuclear leucocytic infiltration and interstitial 
fibrosis occurred in focal areas. Isolated, streaked 
masses of round cells were scattered through the 
cortical stroma. The tubules had undergone a 
rather profound degenerative change with granular 
disintegration and vacuolization. 

The liver and kidney had obviously been the seat 
of previous insults as attested by the fibrosis present. 
This was consistent with the clinical history. 

In each of the foregoing cases, necropsy was 
performed within 2 hours after death, and all 
examinations were complete except in Case 3. 


THE SYNDROME 


This syndrome which we wish to describe is 
characterized by the following clinical and 
pathological findings. In most cases a history 


of long standing gall-bladder disease was ob- 
tained. The occurrence of this syndrome is, 
therefore, to be expected in later, adult life. 
In our cases, prior to the appearance of the 
clinical syndrome, the blood and urinary find- 
ings were normal. With its appearance, the 
abdomen became distended, the pulse in- 
creased from too to 120, and the temperature 
rose from tor to 103 degrees F. These latter 
findings were soon followed by a progressive 
oliguria and the appearance of albumin, casts, 
and, often, of blood in the urine. Following 
these changes, the patient usually lapsed into 
a muttering delirium which rapidly progressed 
into coma and the nitrogenous elements of the 
blood greatly increased, while the urinary ni- 
trogen strikingly decreased. At about this 
time, nausea and vomiting sometimes became 
prominent symptoms. ‘These latter changes 
were most marked in the postoperative cases 
from the fifth to eighth day when, with the 
removal of the stitches, a decided delay or 
even absence of wound healing was often ob- 


served. Practically always some mucous sur- 
face bleeding was noted and in many instances 
it was so striking that the vomitus and stools 
consisted almost entirely of blood. The clin- 
ical picture then progressed, as a rule, to that 
of a profound uremia; low grade, generalized 
cedema developed and almost total anuria 
followed. The retention of nitrogenous prod- 
ucts in the blood became more marked and 
the patients died in a state clinically resem- 
bling uremia. 

Pathological findings. At the necropsy 
examination, generalized odema was almost 
always present. The operative wounds often 
showed little or no healing. The main findings, 
however, were usually confined to the liver, 
kidneys, gastro-intestinal and_ respiratory 
tracts. In all cases, the liver showed obvious 
gross and microscopic damage. As a rule, it 
was somewhat enlarged, and fatty degenera- 
tion and profound cloudy swelling were found. 
Leucocytic infiltration of both mononuclear 
and polynuclear cells were universally present, 
while focal haemorrhages and parenchymatous 
cell necrosis were not uncommon. 

The most outstanding gross findings in the 
kidneys were an increase in size, with obvious 
parenchymatous degeneration and a notable 
disappearance of the normal anatomical mark- 
ings. Histologically, tubular epithelial degen- 
eration progressing to actual epithelial necro- 
sis was constantly observed. Focal hemor- 
rhages and patchy interstitial leucocytic infil- 
tration were the rule while the glomerular 
changes were not noteworthy. Submucous 
hemorrhages were present in the gastro- 
intestinal tract in almost all cases and free 
blood was always found in the intestinal con- 
tents in these instances. It is interesting in 
this connection that ulcers were not found 
except in one case in which surface erosions 
were seen in the sigmoid colon. Interstitial 
pulmonary haemorrhages were seen in the 
majority of cases and other evidences of bleed- 
ing, such as petechiv of the skin, haemorrhages 
from the gums, hemothorax, haemoperito- 
neum, and diffuse submucous haemorrhages in 
the renal pelves were often found. 

Jaundice was present in only 2 of our cases 
and in 1 of these it was only very faint and 
quite transient. In neither patient was there 
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evidence of biliary obstruction nor did the 
kidneys present the picture of a bile nephrosis. 
No gross or microscopic findings suggesting a 
localized infection were present in any case at 
necropsy. 

The gall bladders which were removed at 
operation all showed evidence of long standing 
inflammation and the liver tissue adjacent to 
these gall bladders presented, in all instances, 
the most marked degree of hepatitis. 


EXPERIMENTAL OBSERVATIONS 


Both dogs and rabbits were used in the 
experiments and in all animals pre-operative, 
chemical, blood studies and urine examina- 
tions were made. In the dogs, we attempted 
to traumatize the liver without producing 
actual fracture of the capsule and, at the same 
time, to cause sufficient pulpification of the 
liver parenchyma to produce extensive he- 
morrhagic necrosis. 

It was quite difficult to cause pulpification 
of the liver without fracture of the capsule and 
several of the dogs died within 12 hours from 
hemorrhage or profound shock. In this group 
of animals, albumin, casts, and red blood cells 
were found in the urine and an increase in the 
nitrogenous products of the blood was encoun- 
tered. Due, however, to the fact that the 
animals lived such a short time, we did not 
obtain such striking rises in the blood nitrogen 
content or as marked changes in the urine as 
was noted in the clinical cases. 

In the animals that lived, we obtained a 
rise in the blood nitrogen, albumin, casts, and 
red blood cells in the urine, and a progressive 
oliguria. These changes lasted, however, for 
only a few days when they gradually cleared 
up and the animals made an apparent com- 
plete recovery. 

Necropsy examination of the animals dying 
within the first 12 hours demonstrated con- 
siderable parenchymatous degeneration of the 
more highly differentiated tubular epithelial 
cells of the kidney and a marked hemorrhagic 
necrosis was found in the liver. In the animals 
that recovered and in whom the clinical pic- 
ture had returned to apparent normalcy before 
they were sacrificed, we failed to find patho- 
logical changes of any importance in the kid- 
ney. Healing in the pulpified liver, however, 
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was incomplete with wide areas of hxemor- 
rhagic necrosis in the injured regions. In 
these latter cases, it appeared that insufficient 
damage had been done to cause the elabora- 
tion of enough toxin to result in a continued 
kidney damage sufficient to leave any micro- 
scopic traces. 

Although our experimentation has not as 
yet progressed far enough to form definite 
conclusions, we feel that our findings to date 
are important in that they tend to substanti- 
ate the theory that some potent poison is 
elaborated by necrotic liver tissue which has 
a specific effect on the kidney parenchyma. 
It is to be expected that it would be extremely 
difficult to produce just the correct amount of 
liver damage to cause a slow, progressive 
nephrosis such as was observed clinically in 
Case 2, since such a clinical picture is very 
rare, only two cases having been recorded 
(11). 

Temporary ligation of the hepatic artery 
was performed on rabbits. One of these ani- 
mals showed a very extensive type of focal 
coagulation necrosis of the liver, some of the 
areas being as much as 10 millimeters in diam- 
eter. The kidneys presented a very high grade 
degeneration of the tubules. The non-protein 
nitrogen rose from 28.5 milligrams per 100 
cubic centimeters to 55 milligrams per 100 
cubic centimeters of blood. Albumin, casts, 
and red blood cells were present in the urine 
and the urinary output decreased almost to 
anuria. In the remaining rabbits, total liga- 
tion of the hepatic artery was followed by a 
temporary rise in the blood non-protein nitro- 
gen and the appearance of albumin, casts, and, 
in some cases, red blood cells in the urine. 
These changes, however, rapidly disappeared 
and the animals returned to an apparently 
normal state. Necropsy examination of the 
livers in these cases showed little else than 
fibrosis and atrophy while the kidneys did not 
reveal any definite pathological changes. 


MECHANISM 


It is extremely difficult to state just what 
the mechanism of this hepatorenal interrela- 
tionship is. In the toxemias of pregnancy, a 
somewhat similar picture is sometimes encoun- 
tered wherein the kidney damage may be so 
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severe as to result in their actual necrotic 
sequestration. Dieckmann, in an experimen- 
tal study in the production of hepatic lesions 
in dogs, made daily injections of tissue fibri- 
nogen into the portal vein and the peripheral 
circulation in some animals. In others, he 
combined the injection into the peripheral 
circulation with oral feeding. In these ani- 
mals, he produced lesions in the periphery of 
the liver lobules closely simulating the hemor- 
rhagic necrosis of eclampsia. Some of the dogs 
had convulsions while others became coma- 
tose. The most interesting observation to us 
was the presence of typical eclamptic lesions 
in the kidneys of some of the animals. 

Many theories have been advanced as to 
the manner in which the eclamptic kidney le- 
sion is produced. Shriver and Oertel consider 
renal vasoparalysis to be the true causative 
factor, while Beneke and Schmorl feel that 
vascular spasm with resultant ischemia pro- 
duces the kidney damage. McEnery and his 
associates by temporary mechanical pressure 
on renal arteries were able to cause a clinical 
picture in dogs closely simulating uremia. 

Not infrequently a marked epithelial degen- 
eration and necrosis in the kidneys is seen in 
cholera, and Greisinger and Leyden have held 
that the cholera toxin produces a vascular 
spasm with ischemia and subsequent necrosis. 
On the other hand, Ravdin obtained from the 
livers of dogs with experimental obstructive 
jaundice a very potent substance with power- 
ful vasodepressor properties which theoretic- 
ally might cause sufficient vasodilatation to 
produce kidney damage. Faludi, likewise, 
noted an apparent chemical relationship exist- 
ing between the liver and kidneys in regard to 
water metabolism. By certain elaborate liver 
injection experiments, Meier was able to 
stimulate urinary secretion at will and thus 
demonstrate that the liver played a definite 
role in the stimulation of kidney activity. 

We feel that bile or its products played no 
part in the kidney damage noted in our cases 
since only two were jaundiced, and in no case 
did the gross or histological picture resemble 
a so called bile nephrosis. 

An evaluation of the clinical picture and 
the histological changes in the kidneys seem 
to suggest the production of a liver toxin with 
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a specific affinity for the kidney parenchyma- 
tous cells, in which it causes a progressive 
degeneration and not infrequently a complete 
necrosis of the tubular epithelium. The clini- 
cal manifestations of a progressive oliguria 
and an increasing retention of the nitrogenous 
products in the blood would seem to substan- 
tiate this assumption. The fact that other 
highly specialized visceral organs, which in 
variably show parenchymatous degeneration 
in the presence of circulating toxins, did not 
show the same degenerative changes as thi 
kidney makes us feel that the toxin may act 
more or less specifically on the kidney. 

The possibilities of embolism and throm 
bosis of the renal arteries were, as causative 
factors, of course, ruled out at necropsy in the 
traumatic and operative cases. Histological 
section failed to reveal megacaryocyte emboli 
which are known to occur frequently after 
traumatic injuries and operations. All cases 
were investigated for the possibility of fat 
embolism, but none such condition was found. 

Reflex anuria as a causative factor was 
eliminated in our cases since they all showed 
a slowly progressive oliguria rather than a 
sudden cessation of urinary output. Further- 
more, none of the patients presented imme- 
diate evidence of kidney damage following the 
trauma or operation. In one case, no possible 
trauma was present as the breast cancer had 
been removed 11 weeks prior to the onset oi 
kidney symptoms. It is, of course, necessary 
to eliminate the possibility of ether narcosis 
causing damage to the liver in the 5 cases that 
received ether anesthesia, but in one of the 
cases no anesthetic had been administered. 

The presence of mucous surface bleeding in 
4 of the 6 cases may be ascribed either to 
action of the toxin on the capillary endothe- 
lium or to the possible decrease in fibrinogen 
production incident to the damage of the liver. 
The latter explanation is, however, largely 
speculative since actual proof of fibrinogen 
production by the liver has not as yet been 
satisfactorily demonstrated. The bleeding in 
our cases was, without doubt, of a capillary 
nature. In only one instance were even so 
much as surface erosions of the intestinal mu- 
cosa demonstrable; in the others, submucous 
hemorrhages were the rule. 
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The liver damage in two of the cases was 
of an obvious character. In postoperative 
cases, the liver lesions all had the appearance 
of being the result of a long standing, inflam- 
matory reaction. All of these specimens were 
examined carefully to eliminate the possibility 
of ligation of an anomalous hepatic artery 
since it is recognized that such accidents often 
produce a rapid increase in the blood nitrogen 
and an accompanying hypoglycemia. How- 
ever, these individuals usually die within the 
first 48 hours after the operation which was 
true in only one instance in our series, and in 
none of our cases was there any visible dis- 
turbance of the hepatic arteries nor was hypo- 
glycemia present. 


CLINICAL AND EXPERIMENTAL LITERATURE 


There are a number of interesting observa- 
tions both clinical and experimental which 
strongly suggest a very definite and close 
alliance between liver and kidney in disease. 

Fitz-Hugh, in a clinical study, noted the 
nephrotoxic effect of acute hepatic obstruc- 
tions with bile duct infection in 3 patients. 
Walters recorded the occasional occurrence of 
hemorrhage, uremia, and hepatic insufficiency 
in patients operated upon for obstructive 
jaundice. Lederer saw anuria develop in a 
patient with pneumococcic septicemia and 
hepatic insufficiency. Barker published a case 
in which extensive tubular degeneration in the 
kidneys was present in a patient with necrosis 
and atrophy of the liver which he thought was 
due to thyroid intoxication. Walters and Par- 
ham encountered marked renal and hepatic 
insufficiency with intestinal hemorrhages in 
some cases of obstructive jaundice. Zaffagnini 
noted the occurrence of hematuria in patients 
suffering from gall stones. Thiers described a 
case of apiol poisoning with severe liver dam- 
age in which the patient had uremia and 
hemorrhages from the gums. LeNoir noted 
in 5 patients, who died following operation 
for chronic gastric ulcer, a severe hepato- 
nephritis which came as a surprise at the 
necropsy. One of his patients had severe 
gastro-intestinal hemorrhages which domi- 
nated the clinical picture and the hemor- 
rhages could not be attributed to the shriveled 
ulcer nor to an eroded vessel. All 3 of these 


patients with liver damage had uremia. 
Staehli, in a discussion of reflex anuria, re- 
corded 6 cases, all showing icterus, in whom 
the urine was negative prior to operation. 
Only one of these showed any definite signs 
of kidney damage prior to operation. At nec- 
ropsy, the livers for the most part showed 
jaundice and either necrosis, purulent infiltra- 
tion, or cirrhosis. The kidneys were all swollen 
and icteric, and presented some fatty change. 
In one of his patients, a high grade nephrosis 
with striking epithelial degeneration was 
found at necropsy. However, bile nephrosis 
could not be excluded in this series of Staehli’s 
since they all presented some degree of icterus. 

In addition to the foregoing clinical observa- 
tions, a number of experimental investigations 
have yielded evidence of a very definite re- 
lationship between the liver and kidney. 
Mann observed the not infrequent occurrence 
of anuria in dogs upon whom total hepatec- 
tomy had been performed. Allen, Bowie, 
McLeod, and Robinson noted vomiting and 
progressive decrease in urine and blood in the 
feeces in depancreatized dogs maintained for 
long periods on insulin. At necropsy, the liv- 
ers of these animals showed striking fatty 
change and one animal in particular presented 
remarkable degenerative change with actual 
cell necrosis in the liver. This animal also 
had a very profound nephrosis with extensive 
tubular degeneration. Casts, interstitial ham- 
orrhages, and oedema without the presence of 
bile were likewise present in the kidneys. Of 
2 other dogs studied, one in addition to ex- 
tensive fatty change in the liver had a leuco- 
cytic infiltration of the kidney, while another 
showed a pyelonephritis. Gundermann li- 
gated the left portal vein and thus obtained 
atrophy of three-fourths of the liver. Most 
of the animals died in 48 hours. Clinically, 
they showed fever, somnolence, frequent 
chills, deep respiration, and oliguria. The urine 
contained albumin and casts and, quite fre- 
quently, red cells. At necropsy, stomach ul- 
cers, isolated duodenal ulcers and marked, 
degenerative, tubular changes of the kidneys 
were found. The kidney glomeruli were in- 
tact. This author also injected degenerated 
and healthy liver cells into the blood stream 
and was always able to produce a hemor- 
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rhagic diathesis with bleeding into the gastro- 
intestinal tract. He felt that the liver cell had 
a specific toxic effect on the blood vessels, the 
toxin being given off by the liver cell in vivo. 
Haberer, following ligation of the hepatic ar- 
tery in dogs, observed that these animals fre- 
quently became anuric, which fact he attrib- 
uted to the liver necrosis which was present. 
Narath anastomosed the hepatic artery and 
the portal vein and obtained anuria in the 
animals thus prepared. Furthwaengler in- 
jected autolytic liver tissue into the blood 
stream of animals but was unable to produce 
kidney necrosis. Albuminuria was a constant 
finding, however, and the kidneys were in- 
variably the seat of an advanced parenchy- 
matous degeneration. None of his animals 
showed complete anuria, but one dog devel- 
oped blood in the stool. 

Whipple and Speed noted a marked de- 
crease in the output of phenolsulphonephtha- 
lein in the urine in animals whose livers had 
been damaged by such specific liver poisons 
as chloroform and chloral. They likewise ob- 
served a similar phenomenon in dogs with 
Eck fistula. 

CONCLUSIONS 

1. Six cases are reported which illustrate 
what we believe to be a heretofore unde- 
scribed clinical and pathological hepatorenal 
syndrome. 

2. Animal experiments tend to substanti- 
ate this pathological relationship. 

3. The hypothesis is advanced that dam- 
aged liver tissue elaborates some potent toxin 
which acts more or less specifically on the 
kidneys. 

The authors wish to express their thanks to Dr. R. M. 
Isenberger of the Department of Pharmacology of the 


University of Kansas for his generous help in carrying out 
the experimental work done on this problem. 
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during the last decade for the cure of 

the symptom pain, which is the most 
prominent symptom in a series of diseases of 
the pelvis, one has attracted especially the 
gynecologist’s attention, namely: the oper- 
ation of Cotte—resection of the postganglionic 
fibers of the sympathetic system which pro- 
vide the innervation of the important pelvic 
organs—the bladder, lower part of the ureter, 
uterus, anus, and mutatis mutandis, in the 
male, the prostate, and the seminal vesicles. 

The nerve in question has been variously 
named—an indication of the great confusion 
regarding its physiology. As to the anatomy 
of the presacral nerve, this has been discussed 
only from the theoretical standpoint as it is 
only lately that it has been included in the 
realm of surgery. 

At the surgical school of Lyon where so 
many problems of neural surgery have been 
studied and new operations devised under the 
leadership of Leriche and others, the pelvic 
sympathetic system has also been studied 
from thestandpoints of surgery and pathology. 

The first important data concerning the 
innervation of the pelvic organs were pub- 
lished in 1913 by Latarjet and Bonnet. These 
authors also named the main nerve branches 
of the sympathetic system of the pelvis the 
“presacral nerve.” ‘This name still prevails 
and has become a part of the surgical nomen- 
clature although the name does not imply the 
exact position or its real construction. 

The surgical significance of the presacral 
nerve first came into prominence in 1924, 
when Cotte suggested performing neurotomy 
to relieve pain in disease of the pelvic organs, 
such as essential dysmenorrhoea, sclerocystic 
ovary. Afterward the same operation was 
performed to relieve the pain associated with 
cancer of the uterus, with cystalgia of diverse 
origin, with pruritus vulve, with vaginism, 
and with dyspareunia. 

We shall not discuss the clinical side of the 
problem or review the literature, for this has 


. the surgical procedures devised 
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already been done in some excellent papers— 
most of them in French periodicals. We would 
refer particularly to the 1931 edition of Cotte’s 
book entitled Troubles fonctionnels de Vap- 
pareil génital de la femme or to the work of 
Michon and Haour. It seems from the study 
of different surgical papers that the operation 
of Cotte is still a matter of open discussion 
among clinicians and that it will not be 
settled very soon. 

The purpose of this paper is to. give an 
accurate description of the region in which 
neurotomy of the presacral nerve is performed 
and to call special attention to some important 
facts as to the surgical anatomy of this nerve. 
This paper is based upon a study of 50 cases. 
The bodies were carefully dissected and every 
detail was noted on an appropriate schema 
during or soon after the work was done. We 
directed our attention chiefly to the following 
points, which, in our mind, should be kept in 
mind in performing a Cotte operation. 

1. The anatomy of the nerve and its 
branches; their origin, division, and endings. 

2. Particular position of the nerve in the 
frame of the interiliac trigone; its relation to 
the neighboring organs such as the aorta, the 
iliac arteries and veins, the inferior mesen- 
teric artery and veins, the middle sacral 
artery, the ureters, sacrum, and peritoneum. 


ANATOMY OF THE SO CALLED PRESACRAL 
NERVE 


The name “presacral nerve” as stated pre- 
viously, does not imply a definite anatomical 
entity which has taken its place in the scien- 
tific nomenclature. In the very extensive 
treatise of Hovelacque on the anatomy of the 
cerebrospinal and sympathetic nervous sys- 
tem, it is called the ‘“‘plexus hypogastricus 
superior.” ‘Tiedemann gave it the name of 
‘‘nervus uterinus magnus.” 

Origin. On the lateral margin of the an- 
terior wall of the abdominal aorta, from the 
origin of the superior mesenteric artery down 
to the origin of the inferior mesenteric artery, 
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two nerves may be seen. The nerve forma- 
tions are arranged in‘two parallel bundles 
with, from time to time, an oblique anasto- 
mosis running across the aorta and rejoining 
its partner on the opposite side. The bundles 
sometimes run together on the anterior wall 
of the aorta for about 1 centimeter whereupon 
they again separate. To these intermesenteric 
nerve branches—intermesenteric nerves of 
Petit-Dutaillis and Flandrin—add the anas- 
tomoses coming from the lumbar sympathetic 
chain. At the level of the origin of the inferior 
mesenteric artery, the intermesenteric nerves 
divide into two distinct bundles: one, the in- 
ferior mesenteric plexus running along the 
artery itself, gives off a thin arborization of 
nerves located within the arterial walls of the 
mesenteric vascular system; the second branch 
continues straight down on the anterior wall 
of the lower aorta and below. This is the 
“plexus hypogastricus superior” of Hove- 
lacque. This plexus still consists of two main 
bundles. In both bundles several fine branches 
may be detected and separated from their 
neighbors. The two main bundles are parallel 
at a distance of about 1 centimeter from each 
other, but have a very definite tendency to 
join so as to make a distinct branch. 

This description is in complete accord with 
our own findings. A discongruency arises, 
however, when we consider the description of 
Latarjet and Bonnet. These authors make a 
distinction between two sympathetic chains: 
the laterovertebral chain and the prevertebral 
chain. “While the aorta divides into the 
common iliac arteries, the prevertebral nerve 
chain does not divide in like manner. Most of 
the nerve elements assemble to form a flat- 
tened and irregular cord made up of compact 
fasciculi united by short anastomoses and a 
dense connective tissue. Thus the hypogastric 
plexus begins with a true nerve—it may be 
seen easily in young and emaciated individ- 
uals. This nerve which we propose to call 
‘presacral nerve’ goes down in a direction 
parallel with the midline, it crosses the left 
iliac vein, rises over the prominence of the 
promontory, and is stretched upon the an- 
terior surface of the sacrum. The presacral 
connective tissue becomes dense around the 
nerve and thus holds it together. After it 





SURGERY, GYNECOLOGY AND OBSTETRICS 


reaches the pelvis, at a distance of 4 to 6 
centimeters, the presacral nerve separates 
into two branches—the hypogastric nerves.”’ 

This description is too schematic and as a 
matter of fact not in accordance with the 
anatomical findings. However, we cannot lay 
too much stress on the great variability of the 
superior hypogastric plexus (presacral nerve) 
and on the extensive stretching of the nerve 
elements over the promontory—it is not ex- 
ceptional to see them over an area of several 
centimeters. These facts should not be lost 
sight of with regard to surgery of the nerves; 
in fact, we believe that poor results may 
occur from disregarding these essential ana- 
tomical data. 

In our series of 50 cases, we noticed only 12 
in which a nerve formation in the sense of a 
distinct nerve was present; in all the other 
cases there was a definite intricate network of 
nerve fibers. And when we say distinct nerve, 
does this not mean a nerve as we are accus- 
tomed to see it in the hand or any other part 
of the body? In the most favorable cases of a 
distinct nerve we were able to recognize with 
the naked eye and, without the help of any 
instrument whatever, to isolate several paral- 
lel running branches, bound up in a con- 
nected mass about a half centimeter in diam- 
eter. The length of this so called nerve was 
only 2 centimeters. In all the other cases the 
nerve was still shorter being merely a kind of 
central knot no longer than 1 centimeter at 
the point at which the branches met before 
they separated again. 

In naming this nerve formation, the use of 
the term ‘‘nerve” is inappropriate and errone- 
ous, but the use of the anatomical name 
“plexus” (after Hovelacque) is correct as it 
gives an accurate, exact idea of the con- 
struction of these nerve formations. 

The superior hypogastric plexus itself is 
subject to great variations so that it is difficult 
to give an exact description of all the different 
types we have encountered. We shall try, 
however, to give a picture of our findings. 
The plexus has the shape of an elongated tri- 
angle, with the top directed toward the dia- 
phragm. The two lower angles from 1 to 3.5 
centimeters apart, correspond to the origin of 
the hypogastric nerves. The central area of 














the triangle is occupied by the numerous 
anastomoses which run from side to side. 
The sides of the triangle represent the chief 
branches of the intermesenteric nerves. Usu- 
ally the trigone is made up of three main 
branches which run together, one at the very 
top, the two others joining the triangle a few 
millimeters lower. 

This triangular mass receives a series of 
secondary connections from other regions: 
first, from the inferior mesenteric plexus which 
lies within the pelvic mesocolon at its left— 
these are very thick branches and join the 
plexus at various points; second, from the 
last ganglion of the lumbar chain, which lies 
within an inch of either side of the lumbar 
column. 

It is not unusual to find another type of 
plexus in which the branches come straight 
down and remain isolated without going into 
the typical plexiform network we have de- 
scribed, the two or three chief branches run- 
ning for a distance quite close to each other 
and then separating again. Some very frail 
anastomotic fibrils connect the two main 
nerves obliquely. In this type also the tri- 
angular shape of the whole plexus formation 
may again be borne in mind. 

In many instances the connective tissue has 
been mentioned and not without good reason, 
because it is of real interest from the surgical 
standpoint. The loose areolar subperitoneal 
tissue becomes denser in the neighborhood of 
the plexus so as to form a rather compact 
covering membrane around the different nerve 
fibrils, holding them together in a fanshaped 
ensemble, where the nerves are as the veins of 
a leaf; the whole resembles a goosefoot. This 
arrangement makes it easy to lift up the entire 
plexus which looks like a flat ribbon. 

Segond gives in his thesis a different picture 
of the superior hypogastric plexus. He de- 
scribes the plexus as four or five parallel 
nerves which leave the aortic area and, close 
to the promontory, encounter another nerve 
formation which resembles an arch. The legs 
of the arch are the two hypogastric nerves. 
In our series of 50 anatomical dissections, we 
met once with this type of presacral nerve; 
the branches were parallel to each other until 
they reached the arch and were about 1 centi- 
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meter apart. The whole formation is about 
4 centimeters wide. The connective tissue is 
rather loose around this type of nerve. 

The multiplicity of nerve elements which 
constitute the so called presacral nerve may 
finally be proved by making a transverse sec- 
tion through all the tissues of the region. Such 
asection is shown in Figure 6. There are visible 
at least four or five separate islets of nerve 
tissue which are lost in the subperitoneal fat 
infiltrated membrane and have no reciprocal 
connections. 

Reviewing our 50 dissections we find 12 
cases with distinct nerves, 8 cases with paral- 
lel fibers, 29 cases with typical plexuses, and 
1 case with an archshaped plexus. 

In our series there were 4 newborn infants 
in all of whom the presacral nerve was found 
to be a plexus. Referring to the literature on 
the subject, we find contributions by Hart- 
mann-Weinberg, Kalberg, Delmas, and Rous- 
sel. The first of these authors investigated the 
abdominal aortic plexus (the intermesenteric 
nerves of Petit-Dutaillis and Flandrin) in men 
and apes, and he found it to be also a real 
plexus instead of a distinct nerve. In a thor- 
ough study, Kalberg laid great stress upon 
two points: The absence of a sharp demar- 
cation between the aortic plexus and the su- 
perior hypogastric plexus. The presacral 
nerve is only one type of the superior hypo- 
gastric plexus. It is the result of a union of 
the more or less symmetrical sympathetic 
chains of both halves of the abdomen. Delmas 
tried to discover where the different branches 
of the presacral nerve originated. He assumes 
that the nerve is made up chiefly of branches 
originating in the two first lumbar ganglions 
and secondly of branches from the aortic 
plexus. Roussel’s statistics are not in agree- 
ment with our own. He found, in 75 per cent, 
a distinct narrow cord; in 20 per cent a flat 
plexiform ribbon; in 5 per cent a plexus with 
large openings, whereas Kalberg, to quote 
literally says: “‘The presacral nerve is very 
seldom to be seen in man, it merely exists as a 
plexus.” Rouffart has also been struck by 
the numerous variations in the nerve. He has 
found instances in which the different nerve 
elements occupied the entire area situated 
between the two common iliac arteries. 
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Endings of the nerve. At one part or another 
in its course, the presacral nerve divides into 
two very distinct branches: the right and left 
hypogastric nerves. These are real nerves and 
contain white nacreous fibers which may easily 
be dissociated. These too have received vari- 
ous names although they are now universally 
known as hypogastric nerves. Delmas, how- 
ever, proposed recently to call them the 
“pelvic splanchnic nerves.” Though the 
hypogastric nerves do not follow exactly the 
course of the hypogastric arteries and are 
situated inward and at a reasonable distance 
from them, they have the same general direc- 
tion of the blood vessels—they go down into 
the depth of the pelvis until they expand on 
either side of the important pelvic organs and 
form a new plexiform network more important 
than that from which they originated, the in- 
ferior hypogastric plexus. The hypogastric 
nerves run under the peritoneum. In a part 
of their course they are situated on the lateral 
margins of the anterior surface of the sacral 
bone and later they are one of the elements of 
the lateral wall of the pelvis. There are a few 
thin anastomotic branches rejoining the two 
symmetrical nerves. These anastomoses run 
across the sacrum in a slightly oblique direc- 
tion. There are also uniting fibers coming 
from the inferior mesenteric plexus and going 
as well to the right as to the left hypogastric 
nerve. 


PARTICULAR POSITION OF THE NERVE 


In order to give an accurate description of 
the operative region and to establish the im- 
portant features of the surgical anatomy of the 
presacral nerve, it is necessary to point out 
certain fixed marks. An easily definable tri- 
gone is the best way to locate the nerve. This 
trigone may be described as follows: the 
bottom corresponds to a line joining both 
common iliac arteries at the level of the prom- 
ontory, these arteries being the sides of the 
trigone, its top lying in the bifurcation of the 
aorta. We have called this area the interiliac 
trigone. It is situated at the level of the 
fifth lumbar vertebra, the last intervertebral 
cartilaginous disc, and the lower third of the 
fourth lumbar vertebra. The two common 
iliac arteries at the promontory line are about 
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7 centimeters apart. The distance from the 
top of the trigone to its base is nearly 6 centi- 
meters. It may vary in accordance with the 
peculiarity of the branching aorta. The inter- 
iliac trigone has another exceedingly impor. 
tant characteristic. A large part of the left 
half of the trigone is occupied by the left 
common iliac vein which branches off from the 
vena cava, comes from underneath the right 
common artery, and runs parallel with the 
lower margin of the left common artery. The 
walls of the vein are thin and may very easil) 
be injured by instruments. In the depth o/ 
the interiliac space is another important organ 
—the arteria sacralis media. This artery 
courses exactly through the midline of the 
trigone and divides it into halves. It may be 
felt by the exploring finger tip. On many 
occasions and by many surgeons it has been 
mistaken for the presacral nerve. We havi 
endeavored in all our cases to identify the 
nerve by feeling about in the interiliac space 
but we were not successful. What we did feel 
was not the nerve but the arteria sacralis 
media. In very much emaciated bodies where 
with the naked eye the nerve elements could 
easily be seen through a transparent peri 
toneum, we were unable to identify them with 
the finger. This point should be emphasized. 

Grossly, the presacral nerve is parallel with 
the middle sacral artery and descends straight 
down from the top of the trigone toward its 
base. At the lower part of the aorta from the 
origin of the inferior mesenteric artery up to 
the bifurcation, the nerve elements of the 
presacral nerve are in intimate contact with 
the aorta, there being only a thin connective 
coat between the two, thus allowing them to 
be separated easily with the knife or scissors. 
When the hypogastric plexus leaves the aorta 
and passes on to the left common vein, the 
adhesions with this vessel become looser; the 
underlying connective stratum is soft areolar 
tissue which makes it possible for the nerve 
to be lifted up with its entire framework of 
anastomoses and divisions. Still lower down 
the nerve lies on the periosteum and peri- 
chondrium of the fifth lumbar vertebra and 
the cartilaginous disc between this vertebra 
and the sacrum. At this point of its course 
the nerve is exactly above the middle sacral 
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Fig. 1. Fresh preparation of the presacral nerve which 
shows as a single nerve branch situated at the aortic 
bifurcation. At the level of the promontory, Pr, the two 
hypogastric nerves are distinctly separated; connecting 
branches may be seen between both nerves. The middle 
sacral artery, -1..S. J/., is lying beneath the nervus forma- 
tion. 


artery with its two homonymous veins, being 
separated from them by a loose connective 
mass. Here too the nerve is a plexus in the 
fullest sense of the word. 

It happens frequently, in fact in about one- 
third of the cases, that large branches of the 
nerve are found in the left half of the interiliac 
trigone but none of them in the right half. In 
these cases the intermesenteric nerves also lie 
on the left margin of the aorta instead of on 
the anterior wall. The position of the nerve is 
definitely lateral—in a few cases in fact the 
nerves were nearly adjacent to the left com- 
mon iliac artery. 

The entire interiliac trigone is covered with 
peritoneum, which continues and extends over 
the anterior surface of the sacrum. Conse- 
quently the nerve lies between the peritoneal 
membrane and the underlying bones. The 
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Fig. 2. Schematic view of the sympathetic nervous 
system and its distribution in the pelvis of man. After L. 
Mueller (Lebensnerve und Lebenstriebe. Springer: Berlin, 
1931.) 
nerve does not adhere to the peritoneum. 
Several surgeons, however, who have written 
on this subject, have stated that there are 
adhesions of the deep peritoneal surface to 
the nerve plexus. In all of our cases it was 
possible to seize the peritoneum with the 
forceps without producing any displacement 
of the nerve, even in those cases in which the 
subperitoneal fat infiltration was absent. The 
peritoneum may easily be dissected from all 
the underlying tissues. The space between the 
nerve and the peritoneum is more or less in- 
filtrated with fatty tissue depending on the 
obesity of the patient. Fatty tissue also sur- 
rounds the windowed plexiform nerve struc- 
ture. Transverse sections show very clearly 
the relation of the different elements of the 
interiliac trigone (Figs. 6, 7, 8, 9). 

The inferior mesenteric vessels, which are 
situated in their mesenteric bed, and more 
especially the branches going to the sigmoid 
colon and the upper part of the rectum, are 
sometimes in direct and intimate relationship 
witb the presacral nerve. ‘This relationship 


is dependent upon the particular anatomical 
position and the length of the pelvic meso- 
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A B 


Fig. 3. Different types of presacral nerves. 
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A, Single nerve type, 24 per cent; B, plexus type, 58 per cent; 


C, parallel type, 16 per cent; D, archshaped type, 2 per cent. 


colon, the right root of which is inserted on the 
midline or still further to the right. In these 
particular cases, the nerve and vascular ele- 
ments of the mesocolon are situated just in 
front of the interiliac trigone. Hence the pre- 
sacral nerve can be reached only through the 
thick mass at the bottom of the mesocolon— 
a procedure difficult of accomplishment and 
carrying with it the danger of injury to the 
important vessels running through this part of 
the pelvic mesocolon (Fig. 4). 

There was one other very confusing fact: 
the nerve could not be detected at its usual 
site in the interiliac trigone, for it had fol- 
lowed the course of the mesenteric plexus high 
up into a long floating mesocolon and had 
descended thence into the pelvic cavity after 
it had divided into the two hypogastric nerves. 
Such a peculiar position was found only once 
in our series of 50 cases. 

One must bear in mind a certain anomaly 
of the blood vessels occurring not infrequently 
within the interiliac trigone. In our rather 
small series of cases we met this condition 
twice, namely: a large, pencil size vein arose 
from the left common iliac vein, proceeded 
directly across the trigone and joined the 
opposite wall of the pelvis at a spot close to 
the bifurcation of the common artery. The 
vein lay on the periosteum, the nerve crossed 
it obliquely, being adherent in a few places. 


What is the position of the nerve with re- 
gard to the promontory—a matter of marked 
importance in surgery of the pelvis? What is 
its relation to the sacrum? One would expect 
to find the nerve in front of the sacrum as 
implied in the term “‘presacral.”’ We may say 
that we have never found it in front of the 
sacrum, but it has always been above the 
promontory, in front of the body of the fifth 
lumbar vertebra and the intervertebral carti- 
laginous discs below and above this vertebra; 
in other words, the nerve is always ‘‘prelum- 
bar.”’ Exceptionally the nerve divides into its 
two hypogastric branches exactly at the level 
of the promontory. 

In these rare instances the two hypogastric 
nerves, before they reach the lateral pelvic 
wall, traverse the surface of the sacrum but 
only at the upper angles of the bone, not at 
the midline. When the position is definitely 
lateral, so that the nerve is along the left 
common artery, the right hypogastric nerve 
crosses obliquely the anterior concave surface 
of the sacrum, descending from the level of 
the left sacro-iliac joint toward the third 
sacral opening at the right while the left hypo- 
gastric nerve continues straight down along 
the left vessels to join the inferior hypogastric 
plexus and ganglion. 

The bifurcation of the presacral nerve is 
also liable to have many variations. As pre- 
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Fig. 4. Cross section of the pre-aortic region of an adult 
man. The aorta is seen exactly at the spot where it 
divides. The inferior mesenteric artery and its branches 
are surrounded by the elements of the nerve plexus of the 
same name. The presacral nerve in this particular case is 
of the “plexus” type since it is seen as numerous small and 
separate islets of nervous tissue. The vicinity of the 
mesenteric vessels and the presacral nerve is to be noted. 


viously stated, there is no accurate definite 
splitting point, if we consider that the two 
constituent hypogastric branches are already 
separated and recognizable in the nerve 
proper. Notwithstanding, the two nerves 
open at a given moment but not always at the 
same point. Sometimes the bifurcation is very 
high at the same level at which the aorta 
gives off the two common arteries; more often 
it is below this spot, but seldom at the base 
of the trigone. However, thin nerve branches 
may be seen crossing the anterior surface of 
the sacrum: occasionally the right hypogastric 
nerve; nearly always connecting branches of 
the two hypogastric nerves, and very fre- 
quently anastomotic branches from the in- 
ferior mesenteric plexus. 

Some surgeons have mentioned possible 
difficulty with the ureters. This might be 
true in those exceptional cases in which it is 
necessary to pull the pelvic mesocolon to the 
left in order more easily to reach the interiliac 
trigone. The right ureter is the one in which 
we are interested; for the reason that the right 
ureter is adherent to the deep peritoneal sur- 
face, whereas the nerve does not adhere to 
the peritoneum. This fact that the right 
ureter is adherent to the peritoneum and the 
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Fig. 5. Cross section of the pre-aortic region of the 
newborn; shows very distinctly both ureters, Ur, at the 
edge of the preparation. Aorta, -l0, and vena cava, 
V.C., may easily be recognized; also the inferior mesen 
teric artery, 7nf. m.a. The presacral nerve, Pr. .V., is seen 
as separate islets of nerve tissue. 


nerve is not, enables one to differentiate the 
ureter from the nerve. Any interference from 
the left ureter in locating the left presacral 
nerve is hardly worth mentioning because the 
ureter is outside the region and is covered by 
the vessels and nerves of the mesocolon. 


IMPLANTATION AND POSITION OF PELVIC 
MESOCOLON 

Even though numerous authors have failed 
to mention the subject, the implantation and 
position of the pelvic mesocolon should be 
analyzed. ‘The interiliac trigone is covered 
with peritoneum which on the right is reflected 
back on to the lateral walls of the pelvis and 
spreads over the anterior surface of the 
sacrum, while on the left at the border line of 
pelvis and abdomen it envelops the sigmoid 
colon and the upper part of the rectum, 
whereupon it is again reflected on to the 
anterior abdominal wall. Sometimes, after 
the two peritoneal membranes have wrapped 
around the intestinal tube, they come very 
close to each other so as to make a true mes 
entery, the pelvic mesocolon. Between the 
two peritoneal layers run the vessels and 
nerves of the bowel. 

The anatomical construction of the pelvic 
mesocolon may thus be very long, ro or more 
centimeters. The result is a floating sigmoid 
which may reach up to the cecum. Occa 
sionally the mesocolon is inserted on the 
posterior abdominal wall at the level of the 
promontory and the lower lumbar column, 
and the two peritoneal sheets are wide open 
so that they cover the entire surface of the 
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lig. 6. Cross section at the level where the aorta has 
already divided in the two common iliac arteries. The 
numerous islets of nerve tissue situated between these two 
vessels correspond to the presacral nerve. The inferior 
mesenterial artery, /7f. m. a., is seen with its nerve plexus 
exactly in front of the left common vein. 


interiliac trigone; in this particular case, the 
right borders of the mesocolon reach close to 
the right ileosacral joint. 

In summarizing, the topography of the 
pelvic mesocolon in relation to the perform- 
ance of a neurotomy of the presacral nerve, 
three different possibilities should be em- 
phasized. 

1. The presence of a short mesocolon which 
does not interfere with exposure of the inter- 
iliac trigone. 

2. The presence of a long mesocolon which 
reaches hardly to the trigone but which is apt 
to be shifted aside so as to allow the region in 
which we are interested to be exposed freely. 

3. The presence of a long mesocolon the 
root of which extends over the base, covering 
the entire trigone. This peculiar situation of 
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Fig. 8. Cross section of the region at the level of the 
promontory in a case of low branching nerve; four very 
distinct nerve islets may be seen. The midline is indicated 
by the arteria sacralis media, art. s. m.; the nerve is in the 
left half of the interiliac trigone. 
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Fig. 7. Cross section of the region at the level of the 
promontory. The presacral nerve is seen in front of the 
left common vein midway between the peritoneum, Pe’, 
and this vessel. 


the mesocolon makes any direct exposure of 
the trigone impossible. 

In our series of 50 cases, 78 per cent were in 
the first class, 14 per cent in the second, and 
8 per cent in the third. 


SUMMARY OF ANATOMICAL DATA 
AND SURGICAL INTEREST 

We wish to emphasize the most important 
data of this anatomical study as applied to 
Cotte’s operation of presacral nerve resection. 

1. The presacral nerve is never “pre- 
sacral”; it is always ‘‘prelumbar.” It is 
situated in the triangular space formed by the 
common iliac arteries and the line of the 
promontory. 





Fig. 9. Cross section of the region at the level of the 
sacrum (second sacral vertebra); the nerve elements seen 
at the left edge of the preparation are the left hypogastric 
nerve. Exactly at the midline in front of the arteria 
sacralis media, there are no nerves. 
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2. It is quite exceptional to find a true 
nerve. In a very high percentage of cases, 
what should be the nerve is merely a plexus. 
Whatever its construction, it resembles an 
elongated triangular ribbon which is a dense 
connected mass with interwoven nerve fas- 
ciculi. The nerve varies in length. It begins 
approximately at the point where the ab- 
dominal aorta divides into the common iliac 
arteries and very soon splits into two branches 

the hypogastric nerves. These branches 
descend behind the peritoneum toward the 
side walls of the pelvis. In one-third of the 
cases, the nerve occupies the left half of the 
interiliac trigone. It always runs over the 
left common vein. At the level of the prom- 


| ontory the two hypogastric nerves are 

always distinct entities. Sometimes the right 
hypogastric nerve may cross the concave sur- 
| face of the sacrum; however, the nerve itself 


never does. 

Neither the presacral nerve nor its two 
branches are adherent to the peritoneum, 
which may always be lifted up without pro- 
ducing any traction on the nerves. The right 
ureter, however, is adherent to the peritoneum 

~a fact which must be kept in mind in surgi- 
cal procedures to expose the nerve. 
} In about 8 per cent of cases the pelvic meso- 
colon is inserted exactly in front of the inter- 
iliac trigone so that the nerve cannot be 
reached by a simple incision of the peritoneum. 
In such cases the chief branches of the inferior 
mesenteric artery must be moved to the left 
so as to expose the triangular space between 
the two common iliac arteries. 

We suggest the following procedure as an 
‘asy and reliable method for the complete 
exposure of the nerve: Through a vertical in- 
cision of the peritoneum exactly at the level 
of and below the aortic bifurcation a search is 
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made of the nerve elements at the aortic bi- 
furcation, their frequent lateral position being 
kept in mind. Then the whole nerve formation 
is grasped with an appropriate instrument and 
traction is exerted so as to raise the branched 
network of the nerve mass. If these steps are 
carried out there is obviously less danger of 
injury to the important vessels of the region 
and an increased guarantee of being able to 
perform a complete neurotomy since no im- 
portant branches will be overlooked. 
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N this study of a series of tumors of the 
appendix are included carcinoma, myx- 
oma, angioma, and mucocele. 

In 1903, Elting reviewed all the literature 
and analyzed all cases of primary carcinoma 
of the appendix which had been reported to 
that date. He found only 23, including 3 of 
his own. Bunting, in 1904, drew attention to 
the histological and morphological similarity 
between primary tumors of the appendix and 
the basal cell epitheliomata described by 
Krompecher. In 1907, Oberndorfer suggested 
the term “carcinoid” for this group of tumors 
because of uncertainty concerning their ori- 
gin, and to distinguish them from true car- 
cinomata. Gosset and Masson, 7 years later, 
after applying silver nitrate impregnation 
methods, described the growths in their cases 
as originating from cells in the depths of the 
crypts of Lieberkuehn. Their view was con- 
firmed by Hasegawa in 1923, and by Danisch 
in 1924. 

Glazebrook, in 1895, was the first to report 
sarcoma of the appendix. Up to the present 
time, 20 cases have been reported. 

Intra-appendiceal polyps were observed by 
Vanden Berg. Royster cited 3 other cases, 
those of Vogel, Flanu, and Setkowski. Kelly’s 
book contains a record of 4 cases. Myomata, 
fibromata, and myxomata have been found 
but are exceedingly rare. 

Feré was the first to apply the terms ‘“re- 
tention cyst,” “hydrops,” or “mucocele” to 
that portion of the appendix in which dilata- 
tion had occurred. The condition was first 
recognized by Virchow in 1836, and he con- 
sidered his case as one of colloid degeneration 
of the appendix. In 1916, Dodge made an ex- 
haustive study and found only 142 cases re- 
ported in literature. 


MATERIAL AND ETIOLOGY 
From a series of approximately 45,000 ap- 
pendices used in this study, 67 were found to 
be carcinomatous. The youngest patient who 
had carcinoma was 5 years of age; the old- 


est, 80 years; the average age was 38 years. 
McWilliams, in a review of 78 reported cases 
of carcinoma of the appendix, stated that 60 
per cent of the patients were less than 38 years 
of age. All authorities agree that the average 
age of patients who have carcinoma of the 
appendix is much lower than that of patients 
with carcinoma of any other part of the 
gastro-intestinal tract. The distribution of 
the cases of appendiceal carcinoma of the pre- 
sent series, according to decades of life, was 
as follows: first decade, 1 case; second decade, 
6 cases; third decade, 16 cases; fourth decade, 
16 cases; fifth decade, 17 cases; sixth decade, 
4 cases; and seventh decade, 8 cases. 

Cysts of the appendix occurred irrespective 
of any specific age limit. Of patients with 
mucocele, the youngest was 4 years and the 
oldest, 65 years of age; the average age was 41 
years. Of the 36 patients of the present series 
who had cyst of the appendix, 1 was in the 
first decade of life, 3 in the third, 12 in the 
fourth, 11 in the fifth, 7 in the sixth, and 2 in 
the seventh. 

Phemister has expressed the view that there 
is definite relationship between development 
of cysts of the appendix and normal involution 
of the appendix, for most of the patients are 
between the ages of 35 and 50 years, the period 
in which retrogression, with obliteration of 
lumen of appendix takes place (Fig. 1). 

MacCarty and McGrath, in a review of car- 
cinomata of the appendix in tort, found that 
73 per cent were in females. In the present 
series, 67 per cent were in females. All ob- 
servers agree that there is a higher percentage 
in females. Sixty-one per cent of the patients 
who had mucocele of the appendix were males. 
Myxomata, polyps, and fibromata were about 
evenly divided between the sexes. 

The recent change in viewpoint of patholo- 
gists regarding the etiology and origin of 
carcinomata of the appendix is of considerable 
significance. The outstanding opinions have 
been advanced by German and French writers 
and may be summarized as follows: (1) The 
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umors represent true carcinoma derived from 
pithelium of the gastro-intestinal mucosa; 
2) they may be considered analogous to basal 
cell carcinomas of the skin; (3) they may be 
malformations, belonging to the general group 
of tumors developing from pancreatic cysts, 
such as adenomyoma and accessory pancreas; 
and (4) they may be derived from chromaffin 
cells of the crypts of Lieberkuehn. Forbus, by 
using silver nitrate stain, gave support to the 
fourth theory. My study of these tumors, 
based on similar staining methods, indicates 
apparently definitely that their origin is from 
these cells. 

The association of inflammation with car- 
cinoma of the appendix was emphasized by 
MacCarty and McGrath. It is accepted by all 
writers as the foremost exciting cause. In this 
study, 7 carcinomata occurred in appendices 
that were the site of subacute inflammation, 
and the remainder in appendices that were 
chronically inflamed; 90 per cent were found 
incomplete or partially obliterated. 

The principal etiological factors in produc- 
tion of solitary mucocele may be classified as 
intrinsic and extrinsic: (1) the normal involu- 
tion or obliterative process occurring at some 
point between a secreting area and the base of 
the appendix; (2) general proliferative and 
ulcerative inflammatory processes; and (3) ex- 
trinsic causes, such as pressure and kinking of 
the appendix. Regardless of the ultimate 
cause, it is evident from a study of appendiceal 
cysts that they are immediately due to reten- 
tion of normal or altered products of secretion, 
to which may be added, later, products of 
degeneration. 


PATHOLOGICAL CHARACTERISTICS 


Carcinoma. Grossly, 34 per cent of the ap- 
pendices which contained carcinomata were 
symmetrically dilated at the situation of the 
growths. The growths were in the distal one- 
third of the appendix. In 21.5 per cent there 
was irregular dilatation. In the remaining 
appendices there was no alteration in form, 
and only by sectioning were the tumors dis- 
covered. Only a relatively small percentage 
were larger or smaller than normal. Ten per 
cent were smaller than normal, 17.6 per cent 
were larger, and 72.4 per cent were of normal 
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Fig. 1. Large cyst of the appendix, independent of 
lumen (6). 


size. The serosa was normal in color in 94.2 
per cent, and was congested and darker than 
normal in 5.7 per cent. There was complete or 
partial obliteration of the lumen in the 
majority of specimens. In 76 per cent, the 
distal one-third was obliterated. Obliteration 
of the entire lumen occurred in 23 per cent. 
Among theentire number of 45,000 appendices, 
carcinoma occurred in 1 of every 53 in which 
the lumen was partially or completely ob- 
literated. Examination of the mucosa in re- 
gions where there was no obliteration grossly 
did not reveal any unusual characteristics. Of 
the appendices which were the site of carcino- 
mata, in go.2 per cent there were prominent 
irregularities, possibly due to associated in- 
flammation. There was no evidence of ulcera- 
tion. Gross evidence of extension of the car- 
cinoma through the serosa, consisting of the 
presence of an orange colored area over the 
surface, was seen in 11.7 per cent. The typical 
orange colored appearance of the growth, 
when sectioned, was seen in 80.4 per cent of 
them. The growths were grayish in 19.6 per 
cent. The average length of the tumors was 
8.1 millimeters; the average width, 5.2 milli- 
meters, whereas the average measurements of 
the appendices with carcinomatous involve- 
ment were length, 6 centimeters and width, 6.6 
millimeters. ‘The growths were in the distal 
one-third in 92.2 per cent and involved the 
entire lumen in 7.8 per cent (Figs 2, 3, and 4). 











Fig. 2. Carcinoma of the appendix. 


The frequency of occurrence of carcinoma 
of the appendix is given by different patholo- 
gists as from 0.3 to 0.6 per cent. Probably 
the most widely accepted percentage is 0.4. 
The relation of carcinoma of the appendix to 
carcinoma of other parts of the intestinal 
tract is as 1 to 250. 

Histologically, these tumors have pre- 
viously been classified into main groups, 
namely: the spheroidal cell type and the 
columnar cell type. 

Most carcinomata of the breast contain 
columnar cells in addition to the predominat- 
ing spheroidal cell. Both types of cell may also 
be seen in the stomach. It appears, therefore, 
that although some cells attain their typical 
columnar form in carcinomata of the appendix 
most of them have not advanced in devel- 
opment beyond the premature spheroidal 
shape. 

Of carcinomata of the appendix in the pres- 
ent series, 2 were of the columnar cell type 
whereas those remaining were of the small, 
round-cell type. In cross section of the latter 
type, the lumens were found to be obliterated, 
and the normal mucosa of about 40 per cent 
of them was replaced by an equal proportion 
of glandular nests and connective tissue. In 
about 30 per cent, the growth was composed 
mostly of connective tissue stroma, with few 
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VPs, 
Fig. 3. Carcinoma of the appendix, showing nuclei ani 
granules (800). 


carcinomatous nests. In the remaining 30 per 
cent, the lumen was obliterated by a pre 
dominance of nests and strands of polygonal 
cells, over a very scant connective tissue 
stroma. 

Some groups of cells were round; some, ir- 


regular; some, oblong; and some, long. The 
majority of them were round or oval. The 


cells in the nests were mostly closely packed. 
The remainder were in a disorderly and loose 
arrangement. In sections of 10 of them there 
was the normal, glandular structure. Seven of 
these 10 revealed some form of degeneration, 
such as cloudy swelling, vacuolization, and so 
forth. The majority of the carcinomatous 
nests also gave evidence of degeneration, which 
probably explains why, in some of the groups, 
there were fewer cells with disorderly arrange- 
ment. Each component, or alveolus, con- 
sisted of from 20 to 200 cells when seen in 
cross section. The large glandular masses were 
confluent, and the majority of the glands were 
solid. Many contained vacuolated bodies of 
various sizes, simulating lumens. In go per 
cent of the cases of carcinoma, there was com- 
plete invasion of the submucosa; in 15 per cent 
the submucosa was the limit of extension; in 
80 per cent there was extension of the cells 
without the groups; the circular muscle was 
invaded in 75 per cent, and the longitudinal 
muscle, in 75 per cent. The masses were pos- 
sibly accumulations of secretory material. 














Fe BS aa 











NORMENT: 








Fig. 4. Carcinoma of the appendix (X 6e). 


Their size determined the relationship of the 
cells to the stroma. When a number of the 
vacuolated bodies had become confluent near 
the center of the glandular component, the 
cells were crowded toward the stroma and the 
glandular mass assumed true acinous forma- 
tion. Asa rule the vacuolated bodies were dis- 
tributed irregularly throughout the glandular 
component, giving it a honeycomb appear- 
ance. The smaller glandular units were sur- 
rounded by a definite basement membrane. 

Polyp. Two polyps were found in this 
series. One small growth was in the middle 
one-third of the appendix, in conjunction with 
a mucocele; the other was found at the base of 
the appendix. They consisted of mucous mem- 
brane and a small portion of submucosa. The 
glands of Lieberkuehn, the stroma, and the 
lymph nodes were well preserved. It is proba- 
ble that the former polyp was an etiological 
factor in production of the mucocele. It did 
not produce complete obstruction, but pre- 
vented normal drainage of the appendix. 

Myxoma. ‘There were only 3 myxomata in 
the collection of tumors of the appendix. The 
cells produced a stellate appearance, with a 
tendency toward branching cytoplasmic proc- 
esses. Rarely, some of the cells contained mul- 
tiple nuclei, which were separated from each 
other, as is often seen in myxomata. In none 
of the sections was there a definite line of en- 
capsulation (lig. 5). 
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Fig. 5. Myxoma of the appendix. 


Venous hemangioma. This type of growth 
is rare in the appendix, but one specimen was 
seen. Grossly, it appeared as a mottled, 
brownish area over the surface of the appen- 
dix. On section it resembled somewhat a 
sponge, and was reddish in color. Micro- 
scopically it consisted of a network of vessels 
partially filled with blood. The lining cells 
were large and swollen. In some instances the 
smaller spaces were completely filled with en- 
dothelial cells. The greater part of the growth 
was contined to the muscular layer and serosa. 
This is the only venous hemangioma of the 
appendix reported in the literature (lig. 6). 

Mucocele. The largest mucocele recorded 
in literature is that reported by Neumann, 
described as being the size of a man’s head. 
Kelly described one the size and shape of a 
banana, curved at its base, and 30 centimeters 
in length. The content of such cysts is serous, 
mucoid or colloid, and of yellow or gray color. 
When sections of mucoceles of the present 
series were fixed in picric and acetic acid for 16 
hours, washed in running water for 12 hours, 
and then stained with mucicarmine, it was 
found that the substance in the spaces took 
the pink stain of pseudomucin rather than the 
expected blue stain of mucin. When stained 
with safranine, the same results were obtained. 

Osterberg obtained a positive test for pseu 
domucin from contents of these cysts, using 
Hammarsten’s method, as follows: Given 
amounts of fluid were diluted with equal 











Fig. 6. Venous angioma of the appendix (8). 


amounts of distilled water, faintly acidified 
with acetic acid, boiled, and filtered. This 
clear filtrate, free from coagulable protein or 
any mucin that may have been present was 
evaporated to a small volume, cooled, and five 
times its volume of absolute alcohol added. 
The resulting heavy precipitate was filtered 
off, washed with absolute alcohol and redis- 
solved in distilled water. Then this was tested 
for pseudomucin by hydrolyzing with an 
equal amount of 10 per cent hydrochloric acid 
on a water bath for 2 hours until the fluid be- 
came clear and of a brownish color. It was 
then filtered, and on neutralization with 4o 
per cent solution of sodium hydroxide, gave a 
well marked reduction of Fehling’s solution. 

Mucoceles are known to contain true mucin, 
and even when the cells become histologically 
altered, as in carcinoma of other organs, they 
still continue to secrete mucin and not pseu- 
domucin (Fig 7). 

ASSOCIATED CONDITIONS 

Cholecystitis was the associated pathological 
condition that was found most frequently in 
this series of tumors of the appendix. How- 
ever, the proportion of cases in which the gall 
bladder and duodenum are involved in cases 
of appendicitis is higher than in cases of tumor 
of the appendix. Eusterman, in a large series 
of cases of gastric and duodenal ulcer, found 
that in about 40 per cent there was disease of 
the appendix. Deaver stated that go per cent 


SURGERY, GYNECOLOGY AND OBSTETRICS 








_ 


Fig. 7. Mucocele of the appendix. 


of diseased gall bladders are associated with 
inflamed appendices. 

The finding of carcinoma of the appendix at 
necropsy of tuberculous patients has been em- 
phasized by several writers. Four of the pa- 
tients with carcinoma of the appendix had 
latent tuberculosis. Bilateral tuberculosis of 
the fallopian tubes and peritoneum was found 
in I case. 

CLINICAL DATA 

Very little has been written on the symp- 
toms and physical findings produced by tu- 
mors of the appendix, because they are simi- 
lar to those seen in chronic appendicitis. 
McWilliams, in a review of 96 cases of carci- 
noma of the appendix, stated that 83 per cent 
of the patients suffered from symptoms of 
appendicitis and that 28 per cent had symp- 
toms for 1 year or more. 

Léorat expressed the belief that attacks of 
pain in the right lower abdominal quadrant, 
without fever, the tenderness persisting in the 
free intervals, is characteristic of tumors of the 
appendix. 

In this series it was found that the chief 
complaint of 28 patients with carcinoma of the 
appendix was pain in the right lower abdomi- 
nal quadrant. In the remaining cases, the pain 
was in reference to associated pathologic con- 
ditions. The chief complaints of patients with 
cystic appendices were are follows: pain in 
the right lower abdominal quadrant in 13 
cases; pain in the epigastrium in 17, and pain 
over the gall bladder in 5. A history of car- 
cinoma in the family was found in 9 cases, and 
of carcinoma of the appendix in 1 case. 
Among patients with cystic appendices, car- 
cinoma had occurred in the families of 4, and 
tuberculosis, in 1. 
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Fever was not a prominent symptom of 
umor of the appendix. The temperature did 
\ot rise in any case above 100 degrees F. Its 
mset was late in the attacks. The absence of 
ever in cases of tumor of the appendix, in 
comparison with its presence in appendicitis, 
has been mentioned as a differential diagnostic 
symptom. The low percentage, in cases of 
both neoplasms and of cysts, is significant. 
Nausea and vomiting were rather frequent 
symptoms, and occurred early in the attacks. 
Since early vomiting is a reflex symptom, due 
to distention of the appendix, it is reasonable 
that it should occur in cases of tumor of the 
appendix, especially in cases of cyst. It occur- 
red in a higher percentage of cases of cyst than 
in cases of carcinoma, and was more per- 
sistent. This group of symptoms was absent 
in 45 of the cases of cystic appendix. 

Pain referred to the epigastrium was the 
most frequent symptom of cystic appendix. 
Pain over the right iliac region in carcinoma 
of the appendix was rather infrequent, and it 
occurred in a low percentage of cases of cystic 
appendix. General abdominal cramps were 
complained of in a high percentage of cases of 
carcinoma, and constipation was more fre- 
quent than in cases of appendiceal cyst, proba- 
bly due to adhesions being found more often 
in cases of carcinoma than in cases of cyst. 
ain over the region of the gall bladder was 
associated more with cyst of the appendix 
than with carcinoma. The pain was of such 
severity as to require morphine in a higher 
percentage of cases of cyst than in cases of car- 
cinoma. General abdominal tenderness, and 
also localized tenderness, were found more 
often in cases of carcinoma of the appendix 
than in cases of cyst. Rigidity, either local or 
general, was uncommon. Periapical infections 
of the teeth were relatively common in cases 
in which there was associated cystic appendix. 

Estimations of hamoglobin were made in 
43 cases of carcinoma of the appendix. The 
average value for hemoglobin was 76 per 
cent. The number of patients with a per- 
centage of hamoglobin of less than 70 was 7. 
In 49 of the cases with cystic appendix, the 
percentage of hemoglobin was taken. ‘The 
average reading was 70 per cent. The average 
number of erythrocytes in cases of carcinoma- 
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tous appendix was 5,018,000 in each cubic 
millimeter of blood. In cases of cyst, it was 
4,365,000. The average number of leucocytes 
in each cubic millimeter of blood was as fol- 
lows: carcinoma, 10,800; cysts, 9,140. 

Analysis of gastric content was made in 20 
cases of carcinoma of the appendix. The 
average total acidity was 54 (end point in 10 
cubic centimeters of gastric content produced 
by 5.4 cubic centimeters of tenth normal 
sodium hydroxide); the average free hvdro- 
chloric acid was 37. In cases of cyst, 24 anal 
yses of gastric content were made. The aver- 
age value for total acidity was 46.4, whereas 
the average value for free hydrochloric acid 
was 37.6. 

Pre-operative diagnosis, then, is very difli- 
cult since there is nothing diagnostic, either 
clinically or in laboratory findings. 

Questionnaires were sent to each of the 
patients. With the exception of those with 
pseudomyxomatous peritoneii, no recurrence 
was reported. 

SUMMARY 

In a study of 45,000 appendices, 67 cases of 
carcinoma were found; the average age of the 
patient was 38 years, and 67 per cent of the 
cases occurred in females. One venous heman- 
gioma of the appendix was found. The pres- 
ence of pseudomucin in cystic appendices, 
rather than mucin, was demonstrated by 
mucicarmine and safranine stains, and chemi- 
cally by Hammarsten’s reduction method. The 
absence of definite symptoms or laboratory 
evidence of tumors of the appendix is em- 
phasized. 
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Y/Y NHIS study was undertaken to deter- 
mine two problems concerning which 
there has been much variation of 

opinion: (1) whether very light exposures to 
roentgen rays have any effect on the regular- 
ity of the estrual cycle and any degenerative 
effect on the cells in the ovary, and (2) 
whether the estrual cycle can go on after all 
the so called ovarian structures, such as 
functioning follicles and corpora lutea, have 
been destroyed. Judging from the previous 
work of one of us on the cycle of the white rat 
after operative procedures on the ovaries, in 
no case did the cycle continue without ovarian 
structure being present, although cycles were 
found to continue regularly without periodic 
rupture of the follicles and formation of 
corpora lutea. 

The great variation in the histological ef- 
fects on ovaries of irradiation with roentgen 
rays, reported by previous workers in this 
field, is probably the result of their using 
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different species of animals, animals of dif 
ferent ages, varying exposure to the rays, and 
differences in individual susceptibility of 
animals of the same species and age. Geller 
found that not only the ovaries of animals in 
the same litter may reveal a different sen- 
sitivity to the rays, but that each follicle in the 
ovary has its own sensitivity. 

It is essential, then, that every worker in 
this field specify the kind and breed of animal 
used, the age of the animal at the time of the 
irradiation, the exact technique of the irradi- 
ation, and the time elapsing between the last 
exposure and killing of the animal. 


METHODS AND PHYSIOLOGICAL RESULTS 


We have used only healthy animals of the 
usual laboratory strain. Litter mates were 
used largely in individual experiments. We 
were familiar with the usual onset of estrus 
and irregularities of the cycle in these animals 
from our previous studies; also we knew the 
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Fig. 1. A, Normal ovary of an immature white rat. B, Ovary of an immature 
rat 7 days after exposure to roentgen rays (574 r); cellular débris and remains of 


ova are in the follicular spaces. 





Fig. 2. A, Ovary of adult rat 3 months and 16 days after irradiation (574 r); normal 
follicular structures are absent. Corpora lutea are still present. Anovular follicles are 
present about the periphery. B, Ovary of rat exposed to irradiation (574 r) at 5 
weeks of age and killed 5 months and 24 days later. No typical ovarian structures 
remain. Anovular follicles are present; blood vessels are rather prominent. 


normal histology of the ovaries at various 
ages. Rules relative to proper caging and 
food necessary for the maintenance of the 
normal cycle were observed. 

The occurrence of cycles was followed by 
taking daily vaginal smears. At necropsy, 
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gross observations were made of the sexual 
organs, and the ovaries and a portion of the 
uterine cornua were preserved in Zenker’s 
solution. The sections were embedded in par- 
affin, cut serially, and stained in hematoxylin 
and eosin. Every section of each series was 
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lig. 3. 
lium and anovular follicles are evident. 


A, Section through an ovary late after heavy dosage of roentgen rays. 


Hypertrophy of the germinal epithe- 


B, Section through an ovary late after irradiation. The characteristic confused 


mixture of cells making up the greater portion of the ovary can be seen. Vacuoles and evidence of nuclear degeneration 


are present in many cells. 


carefully studied to avoid 
structure. 

For the irradiation a Kelley-Koett me- 
chanically rectified apparatus, with a maximal 
capacity of 165 kilovolts, and a standard 
Coolidge broad focus tube were used. The 
voltage was measured by a standard sphere 
gap, and r units at various settings were 
measured in air by a Victoreen dosimeter. 


missing any 


Fig. 4. 
months later. 


The exposure and method of application of 
rays varied as indicated in the description of 
the experiments. The animals were irradi- 
ated singly; each was tied securely on an ani- 
mal board and anesthetized throughout the 
irradiation to prevent movements which 
might alter the field of irradiation. We wished 
to avoid general irradiation of the entire 
body. 


A, Left ovary of a rat irradiated (459 r) at 11 weeks of age and killed 8 
Hyperplastic follicular structure is evident. 


B, Ovary of adult rat 


irradiated (574 r) directly after laparotomy and killed 4 months later. There are three 
hyperplastic follicular structures; normal structures are not present. 
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Slight irradiation. To determine the effect 
of very slight irradiation, 29 rats were given 
exposure of 15 seconds to 2 minutes through 
an abdominal tield overlying the ovaries, the 
spark gap varying from 3.5 to 6 inches with 
no filter, a 5 milliampere current, and a 9 
inch skin focal distance. The object was to 
secure irradiation of approximately 1/15 to 
1/10 human erythema dose at the level of the 
ovaries, corresponding to the low dosage of 
irradiation used in treatment of certain 
ovarian dysfunctions of human beings. The 
rats used had had regular estrual cycles for 6 
weeks preceding the irradiation. In 14 of the 
29 rats there was temporary irregularity of the 
estrual cycle immediately after irradiation. 
The most frequent alteration consisted of the 
skipping of one or two estrual periods; at 
times the stage of cornification which was pres- 
ent at the time of irradiation, and the subse- 
quent interval, were prolonged. 

Fifteen of these 29 rats were mated from 75 
to 230 days after exposure to the roentgen _ 
rays. Eight of them were delivered of normal 
litters and 3 of these 8 were delivered of second 
litters which were normal. Two of the non- 


fertile rats were found at necropsy to have 
extensive pelvic inflammatory disease with 


pyocornua. Two others may have been too 
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Fig. 5. Right ovary of same rat as that represented in 
Figure 4, A. The ovary consists almost entirely of one 
luteal structure. The cells stain like those of an early 
corpus luteum. Very little connective tissue is present. 
The structure appears hyperplastic although no mitotic 
figures are seen. 


old to be fertile, although they were within the 
age limit which we had found in studies of 


lig. 6. A, Hyperplastic follicular structure in ovary of rat 8 months after irradia 
tion (574 r). B, Hyperplastic follicular structure in ovary of rat 6 months and 17 


days after irradiation (574 r). 
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Fig. 7. A, Hyperplastic follicular structure in ovary of a rat 8 months and 12 days 
after irradiation (574 r). B, Section of a hyperplastic follicular structure. Acinar ar- 
rangement of cells and the secretion are evident. 





Fig. 8. A, Higher magnification of cells composing the hyperplastic follicular struc- 
ture shown in Figure 7, B. The size of the nuclei and the mitotic figures are note- 


worthy 
ture shown in Figure 6, A. 


normal rats for regular cycles and fertility. 
No explanation was found for the non-fertility 
of 3 rats, which is a higher percentage than 
normal. 

The 29 rats were killed at varying intervals 
after the irradiation. Aside from congestion 
noted in the ovaries of those killed within a 


B, Higher magnification of cells composing the hyperplastic follicular struc- 


few days after the irradiation and the 2 with 
pelvic infection, the ovaries of all were normal. 

It seemed that the brief exposures to roent- 
gen rays used in this experiment produced 
a temporary effect on the estrual cycle of 
about half of the rats. The only histological 
effect noted was congestion of the ovary. No 
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evidence was found of increased degenerative 
forms or of stimulated maturation of follicles, 
leading to earlier senility, which has been sug- 
gested as a possible mechanism to explain the 
effects produced clinically with analogous 
doses. In our experiments rays of greater 
wave length were used than are employed in 
treatment. 

Irradiation of adult rats to produce sterili- 
zation of the ovaries. By sterilization we mean 
complete absence of functioning structures in 
the ovaries. We conducted many experiments, 
with varying exposures to roentgen rays, to 
determine the most efficient method of ir- 
radiating the ovaries of rats, the limit of 
tolerance of the rats to irradiation, and the 
irradiation necessary to produce sterility. In 
our early work, abdominal fields of a size 
necessary to cover the possible variation in 
position of the ovaries were used. On in- 
creasing the intensity of irradiation, some of 
he animals succumbed to toxemia from as- 
sociated intestinal changes. A dorsal field 
proved more satisfactory in causing less 
systemic reaction, and in securing more uni- 
form effects on the two ovaries. However, 
even with the dorsal field, occasionally one 
pole of an ovary would be quite unaffected by 
irradiation, indicating that we were not always 
able to judge exactly the size or position of the 
field necessary to expose the ovaries, or that 
the animal had squirmed out of position in 
spite of all precautions taken to avoid this. It 
was found that with irradiation through a 
dorsal field (approximately 4 by 4 centimeters) 
and the use of a 6 inch spark gap, 1 millimeter 
of aluminum filter, a 9 inch skin target dis- 
tance, 5 milliamperes of current, and 10 
minutes’ exposure (574 r at the surface of the 
skin) fertility was destroyed within a short 
period after irradiation. One rat, mated 8 
days after the irradiation, became pregnant 
and was delivered of a normal litter, but sub- 
sequent matings were sterile. Structures were 
still present in the ovaries of these rats at the 
end of 3% months, but the ovaries were com- 
pletely sterilized by the end of 6 months. We 
could not follow the cycles carefully in these 
rats because of the matings but of those 
killed 6 months after irradiation only one was 
in estrus on the day of death and a hyper- 
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plastic follicular structure was present in one 
ovary of this rat. In all the others the uteri 
were very tiny and the ovaries so small they 
could scarcely be detected. 

In contrast to these latter, 13 rats about 6 
months of age were irradiated for 5 minutes 
(287 r), other factors remaining the same. In 
about half, as with all rats irradiated, there 
was immediate irregularity of the cycle. 
Other than this no effects were noted. All of 
this group became pregnant. One aborted 
and the others were delivered of healthy 
young. This result strongly suggested that in 
the rats that were given very light irradiation, 
the high percentage of sterility was to be ex- 
plained by some factor other than irradiation. 
Three of these animals, killed at periods of 9 
months, 14 months, and 14 months, respec- 
tively, after the irradiation, were still having 
cycles, and enough normal structures re- 
mained in the ovaries to arouse question as to 
whether there were any late effects attribut- 
able to the roentgen rays. 

With exposures of 7/4 minutes (420 r) 
there was an increased incidence of abortion 
when pregnancy occurred, and decreased 
fertility, although, in several instances, nor- 
mal litters were produced. No malformations 
among the young were observed in any of the 
experiments. Temporary irregularities cf the 
estrual cycle occurred in some of the rats after 
the heavier irradiation, as well as with the 
very light exposure mentioned. The limit of 
tolerance of this type of irradiation (dorsal 
field) seemed to be at about two times the 
sterilizing dose (1140 r), with the setting 
described. 

Two healthy rats, 6 months of age, given 
this exposure, were critically ill following the 
treatment but eventually recovered. These 2 
rats likewise had temporarily irregular periods. 
Thereafter, in 1 case, they became regular; 
then ceased 5 months after irradiation. In the 
other case, there were irregular, infrequent 
cycles for 3 months; then no further estrus 
was noted. Both rats were mated on several 
occasions without becoming pregnant, and 
both were killed 6 months after irradiation. 
At necropsy of both rats, the distal ends of the 
uterine cornua, oviducts, and ovaries were 
found matted together in the median line, and 
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adherent to the intestines and spleen. The 
uterus had undergone much atrophy, and the 
ovaries were so tiny that they could hardly be 
detected grossly. Histologically, they were 
found to be small, atrophic, and embedded in 
a mass of inflammatory tissue, a type that is 
described later. 

Irradiation of young rats to produce sterili- 
zation of the ovaries. Irradiation with the 
assumed sterilizing dose was then applied to 
young rats in which the estrual cycles had not 
become regularly established. Two groups of 
rats were used: definitely immature rats and 
mature young rats in which the cycles had 
not become regular. In former studies, we had 
found that regularity of cycles is not estab- 
lished until the rat is about 4 months of age. 
There were 28 definitely immature rats, 9 of 
which were 5 weeks of age; 2, 6 weeks of age; 
and 1, 3 months of age, the vagina of which 
was still closed. The 2 rats 6 weeks of age and 
the 1, 3 months of age were given 10 minute 
exposures through a dorsal field with a spark 
gap of 6 inches, a current of 5 milliamperes, a 
1 millimeter aluminum filter, and a distance of 
g inches. With the setting described, 3 rats 
5 weeks of age were given an exposure of 8 
minutes; 7 of the same age and 6 that were 4 
weeks of age were treated with an exposure of 
7 minutes. 

These 28 rats were killed at periods of from 
4 hours to 16 months after irradiation. Seven 
were killed within a period of 4 months to 
allow study of the early effects of irradiation 
and will be mentioned with the following 
series. One rat died of the anesthetic. Twenty 
rats were kept for study of the estrual cycle 
and the late effects of irradiation. The vaginas 
of all of these opened, and the first estrus was 
established within the normal time. One 
animal died 6 weeks after irradiation, having 
had only a few irregular cycles to the day of 
death; there was too much postmortem change 
present in the ovaries to make possible any 
decision about the effects of irradiation. 

In 3 rats given the 10 minute irradiation 
regular cycles continued after maturity until 
about 4 months after the irradiation, and no 
more were observed before the rats were 
killed 8 months after irradiation. At necropsy, 
the ovaries of these 3 rats were found to be 
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completely sterilized; typical structures were 
not present. 

Thirteen rats given an exposure of 7 min- 
utes had regular estrual periods for a much 
longer time, 6 for at least 9 months, when ob- 
servations were discontinued. These 6 rats 
were killed 11 months after the irradiation. 
Three of the 6 were in estrus on the day of 
death, and typical structures were still pres- 
ent in the ovaries; in 2 others, the uterus at 
necropsy gave no evidence of recent cyclic ac- 
tivity but structures were likewise still pres- 
ent. The sixth rat, in estrus on the day of 
death, at necropsy was found to have an en- 
larged and congested uterus but small ov- 
aries. One of these ovaries contained several 
cysts, apparently follicular in origin, which 
were the only structures present, and no 
doubt were responsible for the estrus, for the 
other ovary was devoid of such structures. 
Follicle cysts and “‘blood cysts” have been noted 
by several observers, including Lacassagne 
and Schinz, following irradiation, and as they 
have been associated with a continuance or 
reappearance of the estrual cycle in contrast 
to its disappearance in the other animals 
similarly irradiated, these structures have 
been held responsible for the estrus. We have 
found such structures, also, after operative 
trauma to the ovaries so they are perhaps not 
directly attributable to the roentgen rays. 
The seventh rat of the 13 had very irregular 
cycles for a time after the irradiation but later 
the cycles were completely regular to the 
ninth month. The vaginal smear of this rat on 
the day of necropsy 11 months after irradiation 
contained mucus, and no follicular structures 
were present in eitherovary. A few old corpora 
lutea were recognizable. This rat had been com- 
pletely sterilized, but the follicles had not been 
exhausted for 9 months. Tworats of the 13 had 
regular periods for 7 and 8 months, respec- 
tively, when daily smears were discontinued. 
The rats did not come to necropsy. 

The 4 remaining rats had fairly regular 
periods for about 6 months, when the intervals 
between the periods became greatly lengthened, 
and at the end of 9 months we thought that 
the cycles had ceased and discontinued ob- 
servations. These 4 rats were killed 15 and 16 
months after irradiation. Smears of three of 
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the group made on the day of death were 
found to contain mucus, and the rats were 
found to have been sterilized. No typical 
structures were found in the ovaries, which 
were embedded in a mass of inflammatory 
tissue. The ovaries of 1 of the 3 rats were 
found to contain an atypical, hyperplastic, 
follicle-like structure. The fourth rat was in 
estrus on the day of death. No typical struc- 
tures were present in the ovaries, but a hy- 
perplastic follicle-like structure may have 
accounted for the estrus. 

Three rats that were given exposures of 8 
minutes matured and had regular cycles for 2 
months, when each was given a second irradi- 
ation. These will be mentioned with another 
series. 

In summary, the immature rats which 
received an exposure of 10 minutes, all of 
which were followed and subjected to nec- 
ropsy, were completely sterilized. Cycles 
stopped at the end of 4 months after irradi- 
ation, when it is assumed the follicles became 
exhausted. Of the rats exposed for 7 minutes 
only, half were found sterilized at necropsy; 
the cycles continued for 9 months. 

Twenty-two mature rats, less than 4 months 
of age, were next irradiated. Four rats 11 
weeks of age were irradiated for 8 minutes 
through a dorsal field, with the constant set- 
ting of 6 inch spark gap, 5 milliamperes of 
current, 1 millimeter aluminum filter, and 9 
inch distance. Twelve rats 3 months of age 
were irradiated for 10 minutes with these 
factors. Six rats, 2 months of age, in which 
the vagina had opened but in which cycles 
had not been noted, were irradiated with 
the same exposure and same technique. Only 
4 of these 6 rats were observed for more than 
4 months. These 4 rats ran irregular cycles 
for from 4 to 6 months and were killed at 
the end of 8 months; the ovaries of 1 were 
lost; 1 had been completely sterilized; the 
other 2 had not. 

Seven definitely immature rats, mentioned 
earlier in this paper, and 18 rats of this group 
of 22 were killed within 4 months after the 
irradiation to study the early destructive 
effects of roentgen rays. Histological results 
will be summarized later. The ovaries of none 
of these animals killed within 4 months’ time 
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were entirely devoid of functioning structures. 
The follicles of 1, killed on the forty-ninth day, 
wereentirely gone; corporaluteaofvaryingages, 
some apparently functioning, were present. 

Repeated irradiations and direct exposure of 
the ovaries after laparotomy. Seven animals 
were given two exposures to the rays. Four 
had had an exposure of 5 minutes through the 
dorsal field, with the standard setting, and 
205 r, or half the assumed sterilizing dose when 
5 months of age. The cycles and fertility had 
not been affected. Six months later the ov- 
aries were exposed by laparotomy and sub- 
jected to the full sterilizing dose: 6 inch spark 
gap, 5 milliamperes, 1 millimeter aluminum 
filter, 9 inch distance, and 10 minutes’ time; 
protection was applied to all the body except 
the ovaries and ovarian pedicles. The rats 
were killed 4 months later. Three of these 4 
had had very irregular cycles after the second 
irradiation. One had had regular cycles. 
None was mated. At necropsy, the ovaries of 
all 4 were completely devoid of functioning 
structures. 

Three rats, not included in the 7 mentioned, 
the ovaries of which had been irradiated 
through a dorsal field for 8 minutes with the 
standard setting when only 5 weeks of age, 
and which had exhibited opening of the vagina 
and establishment of cycle within normal age 
limits and had been completely regular in 
cycles were submitted to further irradiation. 
When 3 months of age they were given a 
second irradiation to the ovaries only, after 
laparotomy; one and a half times the assumed 
sterilizing dose, or 15 minutes, was employed. 
The cycles continued, and the animals were 
mated; 1 became pregnant 4 months after 
irradiation, and delivered at term 7 fetuses, all 
of which were dead when discovered. A later 
mating was sterile although the cycles con- 
tinued. This animal was killed 6 months after 
the second irradiation. The 2 others of the 3 
animals were in the estrual state 6 months 
after the second irradiation, when they were 
killed. Enough structures were still recog- 
nizable microscopically in all these ovaries to 
account for the continuance of the cycles. 
These 3 animals illustrate better than any 
others of our series how resistant the ovaries 
of some animals can be to roentgen rays. 
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HISTOLOGY OF THE IRRADIATED OVARIES 


Increased congestion was commonly found 
in the irradiated ovaries. In those exposed to 
very light dosage, this seemed only transient. 
In those exposed to heavier irradiation, this 
congestion was at times very marked and per- 
sistent. Extravasation of blood into the 
tissues was noted several times. 

Early effects. The early effects of irradiation 
used (430 to 574 r at the body surface) were 
most easily noted in the ovaries of the im- 
mature or young rats, for these were made up 
largely of follicular structures and contained 
very few corpora lutea. Brambell, Parkes, 
and Fielding found that 1 week after irradi- 
ation of mice 3 weeks of age, all the small 
oocytes had disappeared. At the end of 5 
weeks, degeneration of follicles was complete. 
These workers employed repeated irradiation 
of the entire body (Fig. 1). 

In our series, the youngest rats which sur- 
vived the irradiation were 4 weeks of age. 
With our dosage we could not determine any 
definite effect of roentgen rays, other than 
hyperemia, before 3 days, and the degener- 
ative effects were not marked before 7 days. 
At this time, it was found that the ova and the 
granulosa cells in the great majority of fol- 
licles had degenerated. This was especially 
true of the follicles of large and medium size. 
The theca of each follicle enclosed a space 
filled with cellular débris and the degenerated 
ovum. In these ovaries we found, apparently, 
undegenerated oocytes and small follicles with 
normal ova, although many were degenerated. 
There is normally marked physiological de- 
generation in the rat’s ovaries shortly before 
maturity, or before the first ovulation, and one 
must be familiar with this in estimating the 
effect of roentgen rays. In the normal ovary, 
however, there are always some mature fol- 
licles with healthy ova present. Degeneration 
of every follicle of large and of medium size, 
such as we noted in several of the ovaries 
after irradiation, can scarcely be accounted 
for except as an effect of roentgen rays. The 
degeneration which followed irradiation was 
similar, in all respects, to the usual physiolo- 
gical degeneration. The result of this massive 
follicular atresia gave, for a time, an appear- 
ance of an increased amount of interfollicular 
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cellular tissue. Many groups of cells became 
luteinized, and thereafter seemed to degener- 
ate, leaving spaces filled with pigment and 
cellular débris. In all the ovaries, from 1 week 
to 49 days after irradiation, follicles of medium 
size, or mature normal follicles, were noted. 
Apparently some of the smallest and primary 
oocytes survived the irradiation and developed 
normally. The supply of follicles in the ova- 
ries after irradiation, however, sooner or 
later became exhausted, and the ovaries were 
then entirely devoid of follicles. This com- 
plete absence of follicular structures was not 
noted in the ovaries we studied after the 
assumed sterilizing dose, before 49 days after 
irradiation. The longest period after which 
normal follicles were found was about 6 
months. In every case enough follicles were 
injured to exhaust the supply much earlier 
than in the normal rat. The corpora lutea 
were very resistant to the rays and persisted 
for a much longer period of time than under 
normal circumstances. Eventually, they dis- 
appeared also, so that the ovary might be 
entirely devoid of typical functioning struc- 
tures. These ovaries will be further described 
later, when late effects of roentgen rays are 
reported (Fig. 2). 

Late effects of heavier irradiation of the 
ovaries. Three types of ovaries were found 
late after application of roentgen rays. The 
first type was very small, containing no 
typical ovarian structures, but with numerous 
so called anovular follicles consisting of one 
layer of cells surrounding an empty cavity 
that lay close to the periphery of the ovary. 
These structures have been described, and 
their origin speculated on by Geller, Parkes, 
and others who have worked in this field 
(Fig. 3). They seem to be characteristic 
structures of the ovary after irradiation. The 
germinal epithelium may be intact, and may 
not show hyperplastic changes or the cells 
may be piled up several layers deep, or there 
may be a tufted arrangement of cells about a 
core of connective tissue. This is probably not 
specifically an effect of roentgen rays, for it 
occurs after trauma to the ovary. We have 
seen it to be a protective reaction and to occur 
most often in cases in which there was in- 
flammatory reaction outside the ovary. This 
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apparent hyperplasia of the germinal epi- 
thelium occurred usually rather late after 
application of roentgen rays, and regardless 
of the age of the animal at the time of the ir- 
radiation. Mitosis was rare in the cells. In 
these ovaries there seemed to be a prepon- 
derance of fibrous tissue, surrounding the 
blood vessels and scattered all through the 
ovary. This was hyalinized, largely. In the 
meshes of this fibrous tissue were groups of 
many types of epithelial cells, characteristic- 
ally ovarian, arranged in cords and whorls. 
Some of these cells were definitely pigmented, 
and resembled lutein cells. There was some 
deposit of pigment between the interstices of 
the connective tissue, probably the débris of 
degenerated lutein cells. The majority of the 
epithelial cells appeared to be like the charac- 
teristic interfollicular cells of the ovarian 
struma (Fig. 4). 

The second type of ovaries that was ob- 
served late after application of roentgen rays 
appeared grossly to be of almost normal size. 
Microscopically they contained very atypical, 
hyperplastic structures developed in a follicle. 
These atypical structures varied in size, ap- 
parently depending on the length of time 
after application of roentgen rays; the largest 
such structure was found in the ovary of an 
animal that had been given an intensive ir- 
radiation at 5 weeks of age, and that had 
been killed 16 months later. Each structure 
was surrounded by a capsule, apparently the 
same theca externa which surrounded the 
follicle, and in certain structures it appeared 
as if the theca interna were still present. The 
structures consisted of masses of epithelial 
cells assuming an acinar arrangement, with 
septums of connective tissue from the capsule 
extending into the interior, carrying blood 
vessels to every part. The cells which com- 
posed the septums were similar to those which 
extended into the center of an early corpus 
luteum, and no doubt the cells of the theca 
interna had been as active here as in the cor- 
pus luteum. Mitotic figures were present in 
the masses of epithelial cells which largely 
composed the structure. The epithelial cells 
about the acinar space seemed to have as- 
sumed a columnar shape, with the nucleus in 
the base of the cell, as in secreting cells, and 
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the space was filled with a secretion which re- 
sembled the liquor folliculi. It contained 
some cellular débris in places. Blood vessels 
were numerous in these structures. The 
structures resembled carcinomatous ovarian 
cystadenomata of the ovary of human beings. 
In some, hyperplasia of the follicular epi- 
thelium appeared to have been set up in a 
follicle that had been partially transformed 
into a corpus luteum. The masses of follicular 
cells about the periphery were crowding in 
toward the center between the cords of luteal 
cells (Fig. 5). 

In no instance did we see in a corpus luteum 
true evidence of hyperplasia, such as mitotic 
figures, although we found one very large 
corpus luteum consisting entirely of rather 
small cells, containing deeply staining cyto- 
plasm and a dark nucleus, as in young, ac- 
tively functioning glands. The rat from which 
this ovary was obtained had been irradiated 
(459 r units) at 11 weeks of age, and had been 
killed 8 months later (Figs. 6 and 7). 

The earliest time at which we have found 
such hyperplastic follicular structures was 4 
months after irradiation. In the ovaries of 9 
different rats, one or more of these structures 
was present in one or both ovaries. As far as 
we can determine, these structures have not 
been described previously. We are not certain 
that they can be attributed directly to the 
effect of irradiation. A number of animals the 
ovaries of which contained such a structure 
were killed while in estrus, although the cycle 
apparently had stopped completely some 
months before and its recurrence was an un- 
anticipated finding. 

The third type of ovaries that appeared late 
after application of roentgen rays was small, 
atrophic, and embedded in a mass of in- 
flammatory tissue. This condition consisted 
of an apparent necrotic degeneration, with 
resulting formation of abscesses and_ in- 
flammatory reaction in the tissues surround- 
ing the ovaries. Small abscesses were found 
scattered through the tissues. Hemorrhage 
into the tissues was noted in some regions. 
Apparently the ovaries themselves were more 
resistant than the surrounding tissues, for an 
abscess was found in an ovary only once. ‘The 
smallest ovaries were found in these inflam- 
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matory masses. In structure, they were like 
the atrophic ovaries already described. The 
periovarian spaces were obliterated, so that 
the ovaries were directly encompassed by the 
inflammatory tissue. The oviducts were di- 
lated and were found filled with masses of 
leucocytes. 

Grossly, the inflammatory reaction was 
confined to the immediate vicinity of the 
ovary. Adhesions to surrounding structures 
were present in some (Fig. 8). 


CONCLUSIONS 


We have found great difficulty in securing 
uniform destruction of functioning ovarian 
structures with any one exposure to roentgen 
rays, due partly to individual variations in 
sensitivity of the follicles in different animals, 
and partly to technical difficulties of securing 
uniform irradiation limited to the ovarian 
field. A certain proportion of small follicles 
and primary oocytes apparently is uninjured 
even by the most intensive irradiation used 
(just within lethal limits), and during the time 
of their development cyclic activity of the 
uterus continues, although the animals are 
usually not fertile except for a brief period 
immediately after irradiation. The results of 
irradiation in our experiments confirm the fact 
that with complete atrophy of all functioning 
structures no cyclic activity occurs. This is 
apparently not in accordance with the findings 
of Parkes and of von Schubert, both of whom 
have reported a continuation of the estrual 
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cycle after all of the follicular structures in the 
ovaries of mice have been destroyed by irradi- 
ation. A peculiar hyperplastic structure has 
been discovered in the ovaries of rats killed 
late after exposure to roentgen rays, and in 
these rats a late return of the estrual cycle 
apparently occurs. 
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AN APPRAISAL OF THE SURGICAL TREATMENT OF 
PULMONARY TUBERCULOSIS! 


HUGH H. TROUT, M.D., F.A.C.S., RoANOKE, VIRGINIA 


been greatly interested in the de- 
velopment of thoracic surgery, espe- 
cially of those procedures which have to do 
with the treatment of pulmonary tuberculosis. 

The reading of the early addresses of the 
past presidents of this association has given 
me some idea as to the scientific problems 
which confronted the founders of our associa- 
tion. At the time our association was organ- 
ized abdominal surgery was then new and had 
only recently been made safer by the intro- 
duction of asepsis. Just as the founders of our 
society were confronted with the problems in 
abdominal surgery, we today are in a some- 
what analogous position in relation to thoracic 
surgery, due to a better understanding of the 
physiology of the thoracic viscera, safer 
anesthesia, “group thinking,” improved X- 
ray technique, etc. It is my hope, therefore, 
that by discussing one of the problems of 
thoracic surgery, I may interest you in some- 
what the same manner as my predecessors 
interested their membership. The subject I 
have selected is ‘‘An Appraisal of the Surgical 
Treatment of Pulmonary Tuberculosis.” 

In order that I may present the subject 
more accurately than would be possible from 
my own personal experience, I have visited 
many of the leading thoracic surgeons of this 
country; I have obtained information from 
97 of the largest institutions for the treat- 
ment of pulmonary tuberculosis; and I have 
made a review of the literature. To those 
of you who are particularly interested in the 
literature, you will find the bibliography in 
Sauerbruch’s Chirurgie die Brustorgane,’ 
which brings the literature up to 1915. From 
1915 to 1918 the bibliography can be found in 
Schroder and Blumenfelt’s Handbuch der 
Tuberkulose® From 1918 to 1924, the bibliog- 
raphy can be found in Alexander’s excellent 
book The Surgery of Pulmonary Tuberculosis! 


2 ad ed., Berlin, Julius Springer, 1920, 1, 879-905. 
42d ed. Leipzig, Johann Ambrosius Barth, roro, 3, 233-250. 
‘Lea and Febiger, Philadelphia and New York, 1925, 324-342. 


[) me: the past several years I have 


1 Presidential address, Southern Surgical Association, White Sulphur Springs, West Virginia, December, 1931. 


The bibliography from January 1, 1925, to 
January 1, 1932, will be published in the 
Transactions of the Southern Surgical A ssocia- 
tion for 1931. There are 1224 references. 

Certain very elementary questions natural- 
ly arise when one considers even casually, this 
question of the surgical treatment of pul- 
monary tuberculosis. Perhaps, the most nat- 
ural inquiry would be as to whether there is 
enough of this work to be done to justify a 
surgeon spending a year or more in prepara- 
tion, since this newly developing specialty is 
far more than the “pulling out of phrenic 
nerves and the cutting of a few ribs” such as is 
now the all too general conception. 

Who is to do this work? Where is this sur- 
gery to be done? Do the results thus far 
obtained justify a continuation of the efforts 
being made? These are the poignant questions. 

There is no doubt in my mind that there is a 
sufficient number of patients having pulmo- 
nary tuberculosis, who are in need of surgical 
aid to justify, at least, the younger men who 
are members of this and other organizations, 
giving very serious consideration to the 
development of this part of their practice. For 
example, in the replies received from the 97 
tuberculosis sanatoria, representing a bed 
capacity of 28,722, it is estimated that there 
are now in these institutions over 3,500 cases 
in which surgery (more extensive than artifi- 
cial pneumothorax) is indicated. This estima- 
tion is made by those in charge of the sana- 
toria. Of course, this is only a small percentage 
of the number needing surgical aid, for it is 
impossible to approximate the total number of 
pulmonary tuberculosis patients in this coun- 
try. Many such patients are not even receiv- 
ing medical attention. It is estimated that 
only about 15 per cent of the known tubercu- 
lous patients do go to sanatoria. Such being 
the case, it is sufficient to prove to the un- 
biased mind that the need is urgent. 

Until recently, the various operations for 
pulmonary compression have been more popu- 
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lar in Scandinavia, Switzerland, and Germany 
than in the United States. During the past 
few years, however, reports indicate a great 
relative increase of this work in our country. 

In the early Transactions of our association, 
the discussion then centered on the question 
“who” was to do the abdominal surgery —the 
general practitioner or a “surgical specialist’? 
Following this period there started a fight to 
limit the domains of surgery and of gynecol- 
ogy. As you well know, it is only very recently 
that our association has dropped the name 
“gynecological.” 

Today somewhat similar questions are being 
raised. Shall the phthisiotherapist perfect 
himself to do these major surgical operations, 
or shall the general surgeon wake up to the 
importance of this subject and give it the very 
serious consideration that both the gravity of 
the work and the almost brilliant results de- 
mand? There have been some remarkable 
examples of internists developing into thoracic 
surgeons, but, they are the exceptions. It is 
very generally the opinion of those now doing 
most of this work in this country, that in the 
future such work should be done by surgeons 
having an excellent foundation in general 
surgery as well as a most intimate understand- 
ing of phthisiology and general medicine. 

Much pioneer work has been and will con- 
tinue to be done by members of the American 
Association for Thoracic Surgery, but, it is 
very doubtful whether circumstances will per- 
mit of the development of this field as an 
exclusive means of livelihood except in a few of 
our very large clinics. Eleven Fellows of our 
association have membership in the American 
Association for Thoracic Surgery. 

Most of our sanatoria are now in somewhat 
remote localities and few are sufficiently large 
to maintain a full time group of roentgenolo- 
gists, surgeons, orthopedists, urologists, phthi- 
siotherapists, etc., such as are necessary for 
the proper care of surgical cases. Therefore, 
the patients must be transported to a general 
hospital where they can have the benefit of a 
well trained operating room staff, and receive 
even more careful postoperative attention than 
is necessary for the ordinary surgical case. 

There are a few sanatoria in this country 
which are equipped to do surgical work in 
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their own institution. These institutions are 
located in or near a city where the services of 
any number of the group can be obtained at 
any time, but, 83 of the 97 send their patients 
to a general hospital. The longest distance is 
400 miles, and with 4, the distance is over 200 
miles. Excluding these extremes and the 14 
which have “surgical units” associated with 
their sanatoria in which all surgery is done, 
the average distance is 12 miles. 

Of course, perfect co-operation and team- 
work between the phthisiotherapist and the 
surgeon is essential in managing thoracic cases 
before, as well as after, the operation. The 
surgeon who does not have the aid of the 
phthisiotherapist in the postoperative han- 
dling of these cases will be as badly handi- 
capped as the phthisiotherapist would be with- 
out the postoperative assistance of the surgeon. 

If one will only take the time to read the 
literature concerning the results of the surgical 
treatment of pulmonary tuberculosis, or to 
visit the sanatoria which have been co- 
operating in this work, he will be convinced 
that the results of such surgery not only are 
justified, but demand the continuation of the 
effort. 

It is interesting to note that during the past 
6 years there have been more articles in the 
literature dealing with the surgical treatment 
of tuberculosis than there have been articles 
having to do with the medical and sanatorium 
treatment combined. This is probably due to 
the fact that the treatment in the sanatoria is 
somewhat standardized while surgical aid is in 
the process of development. 

The phthisiologist decides in several months 
whether the patient can reasonably expect a 
cure by rest, and such means, or whether he 
should be given the benefit of surgical aid. 
Certainly surgery should not be considered in 
any patient who is making satisfactory im- 
provement under sanatorium treatment. Eco- 
nomic necessity for more rapid improvement, 
such as usually follows proper surgical aid, is 
not sufficient justification for interference 
with an established improvement. 

It is estimated that about 25 per cent of the 
patients admitted to sanatoria in the United 
States receive some form of surgical aid. In 
practically all this group of cases, artificial 











pneumothorax is given first, and the results of 
such treatment are observed before more ex- 
tensive surgery is attempted. 

The future may prove that excision of a 
lobe or lobes of the lung is the proper proce- 
dure, but, experience to now has demon- 
strated that lobectomy has no place in the sur- 
gical treatment of pulmonary tuberculosis. 

It is a well known hypothesis (but not 
sufficiently demonstrated to be accepted as a 
fact) that patients with cardiac obstructive 
lesions which tend to cause a venous passive 
hyperemia of the pulmonary system, do not 
develop pulmonary tuberculosis. Some few 
men, accepting this unproved theory, have 
attempted to increase the venous hyperemia 
of the lung by producing a partial obliteration 
of the pulmonary vein. The results of this 
type of operation have not been such as to 
justify its continuation. 

Ligation of the pulmonary artery has also 
been advocated on the basis of some experi- 
mental work which demonstrated that fibrosis 
of the lung followed ligation of the pulmonary 
artery. As yet, this operation has not been 
done on man. 

The sterilization of cavities by intravenous 
medication with mercurochrome, sanocrysin 
(thiosulphate of sodium and gold), cadmium 
(Walbum’s method), etc., have been tried but 
with insufficient success to warrant the con- 
tinuation of their use. Viosterol and vita- 
mines B and D have been given orally in the 
hope of helping in the sterilization of cavities, 
but without any definite results. Also direct 
medication of the tuberculous lesions has been 
unsuccessfully tried. Recently a few deaths 
from introducing dyes and chemicals through 
the bronchoscope have been reported. 

At present the chief objective of all types of 
surgery for pulmonary tuberculosis is the 
production of a pulmonary collapse. Immobil- 
ization is the sheet anchor in the treatment of 
many cases of surgical tuberculosis found else- 
where than in the lung and therefore it is not 
surprising to find the same principle applied to 
the lung. In producing such a collapse it is 
necessary to give serious, careful considera- 
tion to the condition of the lung and the pleura. 

The object of the pulmonary collapse is to 
put the lung at rest either temporarily or 
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permanently. This collapse should be suffi- 
cient to help empty and obliterate any existing 
cavities. If temporary compression of the 
lung is desired, only those procedures which do 
not disturb the bony chest wall are employed. 
If it is necessary to put the lung at rest 
permanently, then it is essential to utilize 
methods which will-not only collapse the lung, 
but will bring the bony frame in close contact 
with the compressed lung and prevent its re- 
expansion. 

The first attempt at the desired temporary 
pulmonary collapse is usually made by means 
of an artificial pneumothorax given by the 
phthisiotherapists. When these air ‘“‘fills’’ 
were first being given, there were reported a 
few cases of air embolism. At the present 
time, the amount of air introduced is con- 
trolled by manometric readings and fluoro- 
scopic observation. This is very essential in 
decreasing the danger of air embolism as well 
as the possibility of rupture of the lung by too 
much pressure where adhesions are present. 
The shifting of the mediastinum and pulmon- 
ary herniation require careful attention as 
regards the pressure. While the giving of these 
“fills” is very properly being done by the men 
in charge of the sanatoria, still the surgeon 
who does not follow what has been done to 
the patient before he receives him becomes 
simply an operative mechanic directed by the 
phthisiologists. 

It is interesting to note the extremes to 
which certain advocates of any relatively new 
procedure will go. Recently there appeared in 
literature a case report of artificial pneumo- 
thorax being given to a 5 month old baby. 
This is simply mentioned as a caution not to 
allow our enthusiasm to run away with our 
common sense. There is, however, no doubt 
that the correct diagnosis of pulmonary tuber- 
culosis is being made at a much earlier age 
than was formerly possible. This is due to the 
efforts of a large number of roentgenologists 
who are particularly interested in this angle of 
their work and also to the recently improved 
X-ray equipment. 

It is generally agreed that at least 50 per 
cent of all artificial pneumothorax§ cases 
develop a small amount of effusion. Pleural 
effusions develop in a fairly large percentage 
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of cases which do not have artificial pneumo- 
thorax and these effusions are generally re- 
garded as part of a defensive process. Aspira- 
tion of the fluid is indicated only if the toxic 
effects of the effusion be prolonged or if the 
amount causes either cardiac or respiratory 
embarrassment. Recently the intravenous use 
of calcium chloride has been tried for the pre- 
vention of these pleural effusions, but, as yet, 
a proper evaluation of the procedure cannot be 
given. It is certainly to the great credit of the 
phthisiotherapist that these effusions seldom 
become purulent. 

Various oils, such as rape seed oil, olive oil, 
gomenol, etc. and different gases have been 
tried, but, up to the present time, filtered air 
has proved the most satisfactory. Air is ab- 
sorbed; can be easily removed if necessary. 

In the replies received from 97 sanatoria 
throughout this country, it is interesting to 
note the difference of opinion existing in vari- 
ous localities regarding the percentage of those 
cases which demand more extensive surgery 
than artificial pneumothorax. This difference 
of opinion seems to be definitely related to the 
problem as to whether or not the phthisiolo- 
gist and surgeon are working harmoniously. 
One phthisiologist out of this group stated he 
did not feel that any surgery, not even artifi- 
cial pneumothorax, should be considered, 
while another thought the situation was such 
that at least 75 per cent of the patients should 
have additional surgery. An average of the 
replies, excluding those extremes, would indi- 
cate that about ro per cent to 15 per cent of 
the patients would be benefited by more exten- 
sive and properly applied surgery. 

The success of the surgical treatment of 
pulmonary tuberculosis depends very largely 
on the proper selection of cases. Naturally, as 
we know more about this subject, the scope of 
this type of work is increasing. For example, 
only a few years ago, no surgeon ever thought 
of treating a bilateral lung involvement, but, 
recently there have been some wonderful re- 
sults with surgery in patients showing consid- 
erable involvement in the contralateral lung. 

It has been very instructive and encourag- 
ing to see some few cases of tuberculosis of the 
Jarynx arrested and greatly improved in 
patients with a properly collapsed lung. 
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Even a larger percentage of patients having 
intestinal involvement have improved after 
having had the “feeder” of tubercle bacilli 
quieted by pulmonary collapse. For a number 
of years, the phthisiologists have generally 
considered it necessary to terminate early 
pregnancy in patients with pulmonary tuber- 
culosis to prevent the greatly dreaded ‘‘flare 
up” which occurs usually during the nursing 
period, and sometimes during the confinement. 

If the pregnancy has gone to 5 or 6 months, 
the patients are allowed to go into labor be- 
cause such is not any more taxing than the 
procedures necessary to terminate the preg- 
nancy. During the past few years the involved 
lung has been held in a collapsed condition by 
an artificial pneumothorax, or if necessary, by 
a temporary phrenic avulsion until after all 
danger incident to the pregnancy has passed. 

I will not yield to the great temptation to 
enter the field of speculation concerning im- 
munization, “auto-tuberculinization,” devel- 
opment of vaccines, prognostic value of blood 
changes in patients having had surgical aid, 
the decrease of the flow of toxin-laden lymph 
by lessening respiratory movement, produc- 
tion of fibrosis, the many and interesting ob- 
servations which have been made on the 
change of circulation and character of the 
blood due to pulmonary compression, or any 
other of the very enticing theories with which 
the literature abounds. 

It is interesting to note, however, that the 
oxygen consumption remains practically the 
same after phrenic avulsion and closed pneu- 
mothorax. This is accomplished by increase 
of respiratory rate and labor, and by a more 
efficient utilization of oxygen. 

All thoracic surgeons are apparently in ac- 
cord in considering patients over 55 years of 
age as unwarranted risks; and all feel it highly 
important that the patient be of the type that 
produces fibrous tissue. This last factor can be 
best determined after several months of ob- 
servation in a sanatorium. 

If at this stage of the patient’s progress, the 
X-ray and physical examination show that 
further collapse of the lung is prevented by 
adhesions, the natural question arises as to 
what is going to be done to release the adhe- 
sion. It is concerning the proper procedure to 
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be selected that there isnow much controversy. 
[t should not be forgotten that pleural adhe- 
sions are frequently a factor in the healing of 
a tuberculous process in the lung. Rest to the 
lung is sometimes obtained by the develop- 
ment of such extensive adhesions that the lung 
is firmly fixed to the chest wall and thus the 
excursions of respirations limited. 

If it has been demonstrated by means of the 
X-rays and the thoracoscope that these adhe- 
sions are long, avascular string-like bands, 
then they can be cut safely with a cautery; in 
other words, a closed pneumolysis or the so- 
called Jacobaeus-Unverricht operation. Nat- 
urally, this type of operation has a somewhat 
limited field of application, for pleural adhe- 
sions are usually broad and wide and therefore 
do not lend themselves to safe severance with 
a cautery in a closed cavity. Recently the elec- 
trocoagulation of these adhesions has added 
to the ease and safety of this procedure. The 
proximity of the subclavian vessels makes this 
method dangerous with apical adhesions. A 
surgeon should never do an internal pneu- 
molysis unless he has the operating room ready 
to meet an unexpected emergency. Of course, 
the artificial pneumothorax treatment is con- 
tinued after the severance of these adhesions. 

The instruments with which this procedure 
is accomplished are expensive and the use of 
them requires much special training, neither 
of which tends toward increasing the popular- 
ity of the method. However, there have been 
over 2,000 cases reported in the literature as 
having been treated by this method. 

The other manner of attacking these adhe- 
sions is by opening the pleura near the site of 
the adhesion and directly cutting and tying 
these adhesions. This naturally has more of an 
appeal to the general surgeon, but the pro- 
cedure has some very definite disadvantages. 
Apparently, the simple procedure of opening 
the pleural cavity frequently causes an effu- 
sion, and unless one’s aseptic technique is per- 
fect, an empyema will develop with all the 
train of symptoms and troubles commonly 
found with a mixed tuberculous fistula. 

The percentage of cases developing effu- 
sions is about the same as occurs with the 
closed method, but, the chances of developing 
an external fistula are greater. 
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The closure of the pleural cavity without 
the leakage of air presents some difficulties 
which apparently are now being met by plac- 
ing the incision so that the intercostal muscles 
can be sutured with the pleura. 

One surgeon reports excellent results by 
doing a subperiosteal resection of a portion of 
a rib and then entering the pleural cavity 
through an incision made through the remain- 
ing periosteum. The periosteum then gives 
a firm structure in which to place sutures. 

Recently producing an artificial pneumo- 
thorax on the side opposite to the adhesions 
has been tried. The object of this procedure is 
to displace the mediastinal structures in such 
a manner as to force the affected lung out- 
ward against the chest wall, thereby obtaining 
a temporary pulmonary compression. The 
few reports of this method have not been en- 
couraging. The field of application of this pro- 
cedure is necessarily greatly limited because of 
the frequent fixation of the mediastinum. 

Operations on the phrenic nerve with the 
object of either temporarily or permanently 
paralyzing the diaphragm, are gaining more 
rapidly in popularity than any other of the 
surgical procedures employed in the treatment 
of pulmonary tuberculosis. When this method 
was first introduced, temporary paralysis of 
the diaphragm was the only procedure advo- 
cated, and then followed numerous reports of 
large numbers of phrenic nerves which had 
been either completely or partially removed. 
At present the tendency apparently is toward 
a saner and more reasonable situation, for 
now the phthisiologists and the surgeons are 
discussing how long they want the diaphragm 
to cease to function, or whether it is desirable 
to produce a permanent paralysis. 

For example, a temporary paralysis of the 
diaphragm may be desired on the right side 
while an artificial pneumothorax, or some 
other type of operation, is being done on the 
left side in a case of bilateral involvement. 
With the return of function of the diaphragm 
on the right side, it might be advisable to re- 
verse the procedure and produce a rise of the 
diaphragm on the left side with the further 
compression of the right lung by means of an 
artificial pneumothorax. Care should always 
be taken not to have an induced artificial 
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pneumothorax with a paralysis of the dia- 
phragm, for, in such an event, the air will 
force the paralyzed diaphragm downward and 
produce abdominal distress. 

It is interesting to note the number of re- 
ports of cases in the literature in which a pre- 
liminary phrenic resection has been done with 
the view of doing a thoracoplasty later, but, 
the patient’s condition improved so markedly 
that the thoracoplasty became unnecessary. 

The methods of producing a temporary 
paralysis of the diaphragm have been the re- 
sults of much experimental work on the 
regeneration of nerves. The most generally 
accepted method is the simple crushing of the 
phrenic and its accessory nerve with a clamp, 
as advocated by Yates. However, alcohol in- 
jection and freezing with ethyl chloride still 
have some advocates. 

There is much discussion as to the best 
method of permanently producing paralysis 
of the diaphragm and at present, the most 
popular method is partial exeresis of the nerve. 
This is not without its dangers, and I want 
here to record a death which occurred with 
one of my patients as a result of such practice. 
This patient was in very bad condition, and I 
removed about 12 to 15 centimeters of the 
nerve with but little pain. As the skin was 
being approximated, the patient’s pulse be- 
came very weak and he died 6 days later with 
a hemorrhage in the mediastinum due to 
rupture of a vessel in the pericardium, which 
was evidently attached closely to the phrenic 
nerve in that locality. 

While the finding of the phrenic nerve is 
usually a relatively simple procedure, it is not 
one to be undertaken by an inexperienced 
surgeon for such complications as injury to the 
thoracic duct and great vessels of the neck and 
other accidents have occurred, and such mis- 
haps tax the skill of even the best of surgeons. 
While the practice is not necessary, still, both 
the patient and the surgeon feel better to 
check the paralysis of the diaphragm by the 
use of the fluoroscope before the nerve is 
evulsed or resected. 

The safer method certainly the one which 
makes al more logical appealjito a surgeon’s 
instinct, is to resect a small portion of the 
phrenic nerve dissect down under the clavicle, 
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find the necessary nerve where it leaves the 
brachial plexus to join the phrenic nerve and 
resect 3 centimeters of the accessory nerve. 

When paralysis of the diaphragm was first 
introduced, it was employed only to release 
adhesions and collapse cavities at the base of 
the lung, but, now we all see a surprising 
number of apical cavities closed by this means. 

All phthisiologists and surgeons are appar- 
ently in accord in believing that some type of 
phrenic operation is the best method of check- 
ing pulmonary hemorrhage after artificial 
pneumothorax has failed. 

To give proper consideration to the surgery 
of the phrenic nerve would require more time 
than an appraisal such as this permits, but, 
we can all be certain that results of operations 
on the phrenic nerve have been such as to con- 
vert even the most pessimistic phthisiologist. 
One of the most instructive experiences a 
surgeon can have is to examine a series of 
roentgenograms of a chest in which the dia- 
phragm has been paralyzed and note the 
steady and progressive rise of this muscle 
from week to week, and also to observe the 
clinical improvement of the patient. 

In our experience, the patients who had 
phrenic operations done on the left side have 
apparently improved more than those having 
had the right-sided operations. This is due 
to several factors. The heart is frequently 
hindered in its motions by adhesions to the 
diaphragm. In 43 of our cases, the position of 
the heart was seen by roentgen-ray films to be 
markedly improved after the paralysis of the 
left diaphragm. In all these cases both the 
pulse rate and volume improved after resec- 
tion of the left phrenic nerve. This improve- 
ment must be attributed to the release of 
tension of the pericardial adhesions, since no 
improvementinthecardiaccondition was noted 
prior to operation in spite of rest in bed, etc. 

In this connection, it is interesting to recall 
that phthisiotherapists find greater pressure 
can be withstood in the pleural cavity on the 
left than on the right side. The reason for this 
is that the right side of the heart being softer 
and having thinner walls than the left, any 
pressure encroaching upon it is liable to dis- 
turb the filling of the heart with blood from 
the large veins. 








1e 
1d 








Numerous operative procedures have been 
advocated to aid in the collapse of the apex of 
the lung; many most interesting, but, as yet, 
no one method has been devised to fit all cases. 

Resection of a small portion of the three 
scalenus muscles has recently been advocated, 
and has the advantage of being done through 
the same incision in which the phrenic nerve is 
handled. In this manner, collapse of the lung 
is obtained by withdrawing the support of the 
scalenus muscles from the apex, and at the 
same time, with the use of the paralyzed dia- 
phragm, the compression of the lung is in- 
creased from both top and bottom of the chest. 
This procedure is too recent to evaluate 
properly. 

By resection of the intercostal nerves, 
Alexander has been able to produce a respira- 
tory rest with the bulging inward of the inter- 
costal muscles, thereby increasing the amount 
of active compression of the cavities. This is 
always done in association with paralysis of 
the diaphragm, and if the resection of the 
three scalenus muscles be added to these two 
procedures then the vast majority of the 
muscles entering into the function of respira- 
tion will have been put out of commission. 

We will next consider those procedures, the 
final object of which is to place the bony chest 
wall over either a part of or the entire com- 
pressed lung. 

For apical lesions, the periosteum has been 
dissected from the under surface of three or 
four upper ribs, displaced inward and then 
paraffin, fat, pectoral muscle, gauze or rubber 
drains, etc., placed in the cavity left between 
the displaced periosteum and the ribs. All 
these materials have been tried with varying 
degrees of success. None of them has been 
entirely discarded, though the procedure has 
been disappointing in most cases. It is inter- 
esting to recall that muscle is not prone to 
tuberculous invasion. 

Recently Harvey has devised a most inter- 
esting procedure which gives promise of suc- 
cess, but this method also has its disadvan- 
tages. As yet, he has not published his report 
of his interesting experience, and it is with his 
permission I am allowed to describe briefly 
what he has done in a very limited number of 
cases. He places a dilatable bag in the space 
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between the displaced periosteum and the ribs 
from which the periosteum has been removed, 
fills the bag with water (or if he desires a 
roentgenogram, with sodium iodide solution). 
In this way, he is able to control the amount, 
and, to a certain extent, the direction of the 
compression. 

When the roentgenograms show a suflicient 
amount of regeneration of bone in the region 
of the displaced periosteum, the bag is re- 
moved, and the ribs are resected so as to allow 
the skin, etc. to obliterate the cavity left by 
the withdrawal of the bag. Of course, the ob- 
jection to all these substances which have been 
put under the ribs in order to obliterate the 
apex and to collapse a cavity, is that they are 
foreign bodies, and, as such, are liable to in- 
fection as well as to the probability of being 
expelled. In addition to this objection, the 
“push” of these foreign bodies is downward 
and toward the mediastinum, and if the medi- 
astinum is not well fixed by adhesions, suffi- 
cient compression of the cavity cannot be 
obtained. It would be more advantageous 
were the compression directed downward and 
backward toward the bodies of the vertebra 
instead of downward and inward against the 
mediastinal structures. 

Up to this point, we have discussed only 
those operations on the chest wall which have 
to do with a permanent collapse of part of the 
lung. If it is necessary to produce a permanent 
collapse of the entire lung, then it is essen- 
tial to consider some type of thoracoplasty. 

The case of Dr. E. S. Welles illustrates the 
effectiveness of a properly performed thoraco- 
plasty. The patient had had a thoracoplasty 
done 5 years previous to his death in an auto- 
mobile accident. During these 5 years he was 
classified as a “‘complete clinical cure.”’ The 
following is a partial report of the autopsy, 
which was kindly given me by Dr. Welles: 


“Pleural cavity. On the left the third and fourth 
ribs are severed from the costal cartilages. The left 
side of the thorax is greatly contracted due to the 
previous resection of portions of the ribs posteriorly. 
The parietal and visceral pleura are almost com 
pletely fused on the left, and the left lung is collapsed 
and practically non-air-containing. There is a large 
triangular plaque of regenerated periosteum poste 
riorly near the vertebral column extending from the 
first to the tenth rib on the site of the thoracoplasty. 
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This plaque has also been loosened from the adjoin- 
ing ribs at several points. On the right the fourth 
rib has been severed at the costal cartilage. There is 
one long band-like adhesion on the lateral pleural 
surface about 4 centimeters from the apex. There is 
no hemorrhage in the pleural cavity. 

“Heart. Normal in size and exhibits a rather 
heavy deposit of fat. The aorta shows considerable 
thickening or atheromatous patches. The valves and 
coronary arteries are not remarkable. 

“Lungs. The left lung is collapsed and pressed 
close to the mediastinum. It is approximately 4 
centimeters thick in its lateral dimension at the 
apex and slightly greater at the base. The antero- 
posterior dimension is only slightly less than normal. 
A large mass of fatty tissue, 4 centimeters in thick- 
ness, lies between the apex of the left lung and 
trachea and extends down the line of the costal 
cartilages to the fifth rib. On section the upper lobe 
of the left lung is atelectatic and markedly fibrous. 
There is evidence of an old tuberculous process in 
the well healed fibrous scars and thickened pleura in 
this lobe. The lower lobe of the left lung has been 
partially compressed, but is air-containing and shows 
marked emphysema at the borders. There are a few 
healed fibrous tubercles in the atelectatic superior 
portion of this lobe. The right lung is small but 
normal in appearance save for the adhesion previ- 
ously mentioned and a few puckered areas near the 
apex. On section this lung is normal in appearance 
except for a small, healed, fibrous scar at the apex 
and a cluster of small 2 millimeter calcified tubercles 
on the superior margin of the lower lobes. 

“Microscopic examination: Left lung presents all of 
the characteristics of artificially collapsed pulmonary 
tissue. Thickening of the normal connective tissue 
elements, dilatation of the capillaries and arterioles 
dilatation of the peripleural lymphatics and infiltra- 
tion with lymphoid cells. Apart from areas of 
disease there seems to be no thickening of the 
alveolar septa. Near the hilum is a rather extensive 
hemorrhage into the air spaces (traumatic?). The 
tuberculous process consists of well encapsulated 
foci of firm caseous matter.” 


There are many questions associated with 
thoracoplasties, any one of which would re- 
quire more time to discuss than the limits of 
this paper allow. However, there are a few 
points on which both surgeons and phthisiolo- 
gistsagree,and I will mention these very briefly. 

Just the fact that 33 per cent of patients 
having had thoracoplastic operations are self 
sustaining 5 years after their operations and 
apparently in good health should be sufficient 
proof of the results, especially if one recalls 
that most, if not all, of these patients would 
have died in a few months if the thoracoplasty 
had not been performed. In addition to this, 
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another 33 per cent of patients are apparently 
improved in health, but not self supporting. 
Of course, the mortality depends not only on 
the surgeon, but, on the type of case selected. 
There is one surgeon in America with an 
operative mortality of less than 2 per cent ina 
large series of cases. This speaks well for his 
manual dexterity and surgical skill, but, is 
also an eloquent illustration of what can be 
done by proper selection of cases. 

The immediate mortality varies from 2 per 
cent to 8 per cent in the hands of the surgeons 
who are doing most of this work. In the hands 
of those surgeons with less operative experi- 
ence and not as keen ability to select cases, the 
mortality goes as high as 30 per cent in the 
cases reported in the literature. However, no 
case with even a reasonable hope of improve- 
ment should be refused operation because of 
the fear of ‘discredit to surgery,” for every 
patient dying with pulmonary tuberculosis has 
a right to be given a chance for his life, if 
such a chance exists, regardless of statistics. 

These operations should always be preceded 
by paralysis of the diaphragm. They should 
be done in “stages” and the number of 
“stages” should be determined largely by the 
patient’s general condition, The length of 
time between the ‘‘stages’’ can be indefinitely 
prolonged if necessary by the employment of 
Zenker’s fluid to prevent regeneration of the 
periosteum. It must not be forgotten, how- 
ever, that regeneration of some periosteum is 
necessary to produce and maintain a firm 
bony wall to prevent the lung from re- 
expanding. Most surgeons now prefer to re- 
sect the upper ribs at the first stage after 
having paralyzed the diaphragm. Frequently 
the clinical improvement is so great after 
these two procedures that the removal of the 
lower ribs is not necessary. 

It is very essential to resect the first rib, for 
this allows the entire hemithorax to drop 
downward since the first rib is the keystone. 
Alexander has, by dividing the serratus mag- 
nus muscle, procured a better exposure of this 
first rib. This muscle can be easily and suc- 
cessfully reunited. 

If the maximum amount of compression be 
obtained it is necessary to remove the ribs as 
close to the vertebre as possible. Many sur- 
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geons remove the tip of the transverse process 
of the vertebra along with the rib. The vast 
majority of surgeons prefer the paravertebral 
operation. Sometimes the parasternal resec- 
tions are preferable, but, usually, this proce- 
dure is employed to supplement a previous 
paravertebral thoracoplasty. Occasionally 
contralateral subperiosteal resections are ad- 
visable, usually as a supplementary procedure. 

The decision as to where to compress the 
chest wall is largely determined by carefully 
taken and correctly interpreted roentgeno- 
grams. In other words, each case should be 
an individual study and the operation planned 
to fit the existing condition. 

If the effusions in the pleural cavity are not 
contaminated by other organisms than the 
bacillus of tuberculosis, aspiration with re- 
placement of air will usually suffice. If a 
mixed infection occurs, then a very grave 
situation is encountered. If the patient’s 
clinical progress can be maintained by fre- 
quent aspirations and attempts at chemical 
sterilization of pleural cavity, such should be 
continued. If these methods are not successful, 
an extrapleural thoracoplasty should be done. 

Occasionally an external tuberculous fistula 
develops, and in such cases careful attempts 
should be made partially to sterilize the 
pleural cavity before doing the thoracoplasty. 
It is possible that the filling of the tuberculous 
fistula with muscle as advocated by Pool and 
Garlock might prove to be the solution. 

There is some discussion as to the advisabil- 
ity of these various procedures, but, there is 
certainly no doubt that open drainage should 
be avoided if possible. 

After these deforming chest operations, it is 
important to keep the proper alignment of the 
spine, etc. by exercises, and sometimes braces 
are required. 

Local anesthesia is almost universally em- 
ployed to the extent of the surgeon’s ability to 
use it without pain or fear to the patient. If it 
is necessary or advisable to give the patient a 
general anesthetic, either ethylene or nitrous 
oxide is usually employed. Both have ardent 
advocates and each has its disadvantages. 
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Avertin is not used because this rectal 
anesthesia usually keeps the patient asleep 
for a few hours and thereby prevents the 
patient coughing up material which should 
not be retained in either lung. Ether is not 
usually given because of its irritating effect 
on the pulmonary tissue, though, in recent 
years, this has not been held to be as deleteri- 
ous as was formerly thought. Spinal anwsthe- 
sia has been successfully tried in a few cases, 
but is generally considered too dangerous in 
thoracic work. 

This appraisal of all the work that has been 
done on the surgical treatment of pulmonary 
tuberculosis is necessarily an incomplete re- 
port. However, I hope it is sufficient to 
stimulate an interest in a subject that so 
urgently needs our attention. If I have 
succeeded in doing this, I am more than 
amply repaid for the many miles of tiresome 
travel going from one clinic to the other, for 
the all too many hours I have spent with the 
literature, for the inconvenience I have caused 
97 tuberculosis sanatoria in answering a 
questionnaire, and for any other effort that 
it was my privilege to make. 

SUMMARY 

There is a sufficient number of patients 
needing thoracic surgery to justify a general 
surgeon giving the subject the necessary at- 
tention. 

The more extensive pulmonary surgery will 
continue to be done in general hospitals. 

The results are good and promise to con- 
tinue to improve. 

An appraisal is given of the various opera- 
tive procedures. 

Today we are in a somewhat analogous 
position toward thoracic surgery that the sur- 
geons of the early nineties were to the then 
new abdominal surgery. 

Pulmonary surgery is designed to produce 
either a temporary or permanent collapse of 
the lung with subsequent healing by fibrosis. 

No patient should be subjected to surgery 
if he is making satisfactory progress by 
medical or sanatorium methods. 
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/YXNHE following technique for the removal of 
one or more lobes of the lung at one stage 
has been developed at the Thoracic Clinic of 

the University of California Hospital. We be- 

lieve that it has many advantages. 

The simplicity of the one stage operation is 
manifest. We believe that the fear of a high mor- 
tality has prevented surgeons from accepting this 
operation and that this fear is unjustified. The 
operation is simple, direct, and follows the usual 
principles of surgical procedures on other organs. 
It leaves the parts in their natural physiological 
condition and if the operation is carried out with- 
out technical error and the after treatment care- 
fully supervised the ordinary case will pass 
through a convalescence not very different from 
that after any other surgical operation. 

In a paper read before the American Associa- 
tion for Thoracic Surgery in 1928 the operation of 
one stage lobectomy was described with a report 
of several cases. It does not seem to have been 
adopted in American clinics as no further reports 
have emanated from them. However, in a per- 
sonal communication from Dr. Norman Shen- 
stone, of Toronto, on October 14, 1931, we find 
that he has with some modifications, which will be 
described later, carried out this operation with 
considerable success. This confirmation of the 
operation in other hands has made it seem worth 
while again to review its technical details. 

The greatest field for this operation is in bron- 
chiectasis. It is one of the commoner pulmonary 
diseases. It may occur in many forms and with 
varying symptomatology. The use of lipiodol has 
brought to light many cases before undiagnosable. 
We do not of course recommend lobectomy for 
every case of bronchiectasis. There are many 
forms of treatment that must be tried and evalu- 
ated. However, as pointed out in a recent very 
complete article on this subject by Drs. Ballon, 
Singer, and Graham from the Washington Uni- 
versity Clinic “‘a cure can only be considered 
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when the diseased portion of the lung has been 
removed or destroyed.” They have divided the 
treatment of this disease into two groups, non- 
operative and operative,and have described in 
detail eleven non-operative and ten operative 
methods of treatment. 

It would seem that a well considered one stage 
lobectomy should find a prominent place among 
these procedures and we feel sure should super- 
sede many of them. 

Again quoting Dr. Shenstone who has kindly 
permitted me to use his statistics and whose paper 
will appear shortly in the Canadian Medical Asso- 
ciation Journal we find that he has done thirteen 
one stage lobectomies for bronchiectasis, with two 
deaths, both of these on the fifth day from diffuse 
septic pneumonia. In three of these cases the 
middle lobe was also removed with the lower and 
in two a portion of the lingual process of the left 
upper. 

In the January, 1929, Archives of Surgery we 
reported 6 cases of lobectomy with 1 death. 
In the fatal case the operation was carried out in a 
strange hospital and the after-care was not pet - 
fect. Since then we have purposefully carried out 
other methods of treatment for bronchiectasis 
awaiting the confirmation of our results in the 
hands of others. This we believe Dr. Shenstone 
has given us and since then we have begun 
another series of which there are but 2 cases. 
The first case (A. V.) has made a remarkable re- 
covery. The second case (M. T.) was operated 
upon March 16, 1932. She is still running a high 
fever and her condition is extremely serious. Her 
recovery is doubtful. We feel that a poor choice 
was made in accepting this patient for operation 
but her condition seemed hopeless and, therefore, 
for the first time, we undertook the operation on a 
patient with advanced disease on both sides. As 
will be seen by the X-ray plate (Fig. 13), there is 
extensive involvement in the right middle lobe 
and also in the left lower. This patient has had 
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Fig. 1. A long intercostal incision is made between the 
seventh and eighth ribs. This incision extends from the 
cartilages anteriorly to just beyond the rib angle. The 
dotted line shows where the ribs are severed posteriorly 
near the angle. Two or three ribs may be severed in order 
to give sufficient room for the procedure. A small nick has 
been made in the pleura over which the finger has been 
placed in order to permit the air to enter slowly and allow 
gradual collapse of the lung. If an artificial pneumothorax 
has been produced as a preliminary procedure, the pleura 
may be cut into boldly. 


many acute exacerbations, was frequently cyan- 
otic and dyspneeic, and has been hospitalized the 
most part of 41% years. The right middle lobe was 
removed with the intention of removing the left 
lower lobe at a future date but this will perhaps be 
impossible. It is questionable, therefore, whether 
this operation is advisable when the disease is 
advanced on both sides. 

This makes in all 8 cases with 1 death. If we 
include the 13 cases of Dr. Shenstone we have 21 
cases with 3 deaths. 

Up to this time we have chosen patients whose 
condition was so serious that they gave every 
prospect of chronic invalidism for life and who did 
not respond in any marked degree or with any 
permanency to other forms of treatment. We be- 
lieve, however, that these indications should be 
enlarged to include cases not so far advanced but 
whose ultimate progress would seem to be down- 
ward if the disease were left alone, and especially 
to include younger individuals in whom the dis- 
ease involves but one lobe with perhaps only a 
beginning process on the other side. 

It is fortunate in bronchiectasis that the patient 
can be brought into a fairly good condition of 
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Fig. 2. Lilienthal rib retractors have been inserted. ‘The 
lower lobe is grasped with holding forceps. Adhesions are 
shown between the lower and upper lobes and the pulmo 
nary ligament is well shown extending from the root of the 
lung toward the diaphragm. The mediastinum has been 
protected by a rubber dam. 





Fig. 3. The adhesions have all been freed. The pulmo 
nary ligament is clamped and tied in order to mobilize the 
pedicle of the lung 
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Fig. 4 


and is pulled taut to control hemorrhage temporarily. 


A rubber elastic tube is placed closely around the root of the lung 


First hemostat is 


then placed. Tension is again made on the tube and the second hemostat is 


placed and finally a third. 
vessels gradually. 


Removal of hemostats 1, 2, and 3, releases the 
In the lower picture a fourth hemostat is placed above 


the ligature in order to prevent slipping which is especially liable to occur 
when the middle lobe is removed alone. The field should be shown entirely 
covered with tapes and rubber dam. This is omitted to give better view 


of the field. 


health by various preliminary procedures. The 
disease itself is frequently characterized by remis- 
sions and it is wise to wait for such an improve- 
ment. Rest in bed, postural drainage, broncho- 
scopies, sunlight, the use of salvarsan and lipiodol 
as a treatment or other drugs injected into the 
bronchi along with transfusions make it possible 
in the great majority of cases to put these patients 
in such a condition that they will readily with- 
stand a surgical procedure of this character. 
Phrenicotomy. As a preliminary to the opera- 
tion of lobectomy the phrenic nerve is usually cut, 
for two reasons. In the first place the movement 
of the diaphragm during the operation is quieted 
and if coughing supervenes shock is diminished; 





secondly, following the operation, especially of the 
lower lobe, the space left in the chest is replaced 
by the elevation of the diaphragm. Where it is 
intended to remove a lobe on either side it is prob- 
ably inadvisable to do a phrenicectomy as we do 
not wish to compromise the remaining lobes or cut 
down the vital capacity. 

Artificial pneumothorax. The production of 
artificial pneumothorax a few days or weeks prior 
to the major procedure has advantages. First, the 
secretions in the bronchiectatic cavities are ex- 
pelled, thereby preventing spilling into the other 
side during the operation. This spilling may pro- 
duce atelectasis in the other lung and frequently 
produces cough during the operation. Second, 
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Fig. 5. The diseased lung is clamped several inches above the line of in 
cision and the cautery is shown severing the pedicle in a wedge-shaped-manner 
The bronchus may be excised somewhat deeper than the vessels or it may be 


ligatured and cauterized, thus removing the mucous membrane from the ir 


terior. 


the number and extent of adhesions between the 
Jung and the chest wall are discovered beforehand. 
It has been our experience that adhesions of any 
serious nature are seldom present in cases of bron- 
chiectasis and I agree with Dr. Shenstone in his 
statement that the fewer adhesions found in the 
chest simplifies the one stage operation. ‘Third, 
artificial pneumothorax is supposed to diminish 
the shock which occurs when the chest is first 
opened on an uncollapsed lung. It is only fair to 
state, however, that before we adopted artificial 
pneumothorax as a preliminary procedure we 
made careful studies and in no case did we see any 





change in pulse or respiration if the air was per 
mitted to enter the chest gradually, allowing the 
lung to collapse slowly. However, the advantages 
of this procedure cannot be gainsaid and in our 
later cases we have adopted it. 

Position on the table. The patient is placed on 
the table with the affected side uppermost. ‘The 
upper leg is flexed and a pillow placed between the 
knees with sandbags front and back. ‘The head is 
slightly lowered in order to favor drainage from 
the affected lung and a suction apparatus is at 
hand to remove secretion and prevent spilling into 
the dependent lung. 











SURGERY, GYNECOLOGY AND OBSTETRICS 








oe 


Fig. 6 





Shows the method.of closure of the lung pedicle. A running interlocking 


suture, one or two layers, is placed in the deeper parts. The first hemostat is removed 


when this stitch is finished and sometimes a second hemostat. 


If bleeding occurs 


the bleeding points are grasped and tied until all hemorrhage is controlled. A through- 
and-through suture is then placed, thus bringing the pleura well over the stump and 


closing off the bronchus entirely. 


\N-ESTHESIA 

A barbital] suppository of 15 grains (0.972 gram) 
or 10 grains (0.65 gram) by mouth is given 3 to 4 
hours before operation. In our previous technique, 
2 hours before operation scopolamine 1/200 grain 
(0.3 milligram) and morphine '4 or '/, (16 or 11 
milligrams) is administered hypodermically. One- 
half this dose or approximately 1/400 grain of 
scopolamine (0.15 milligram) and 1% grain of mor- 
phine (8 milligrams) is repeated one-half hour 
before operation. A syringe containing this same 
dose is at hand to be used if necessary during the 
procedure. This method has always given us a 
good anesthesia, with local procaine, but there are 
patients who vary in response to scopolamine and 
at present we have in avertin we believe a much 
more satisfactory anesthetic adjunct. 


Preliminary to the use of avertin, '4 grain of 
morphine is given one-half hour before operation 
to be followed by a rectal instillation of avertin 85 
to roo milligrams to the kilogram of body weight, 
depending upon the condition of the patient. 
Procaine hydrochloride % per cent with a drop of 
epinephrine to the ounce is injected in rather large 
quantities along the intercostal nerves, both above 
and below the line of incision. In order to avoid 
shock it is very important that the patient does 
not cough during the operation. We have had no 
difficulty in keeping the patient perfectly quiet 
with avertin. With this anesthetic, which is given 
in the patient’s room, he lies comfortably asleep 
with very little if any drop in blood pressure and 
remains under its influence over a long period of 
time. 














When the blood pressure is low or begins to fall 
luring the operation we have used 50 to 75 milli- 
grams of ephedrine. A tank of carbon dioxide and 
xxygen is at hand in case respirations become 
shallow or is used when the lung needs to be re- 
expanded in order to bring back the failing circu- 
lation. This is the best respiratory stimulant we 
have. 

Dr. Shenstone uses spinal anesthesia in his 
work by preference. We, however, have never had 
any experience with spinal anaesthesia in chest 
surgery and fear its effect on the blood pressure. 

STEPS OF OPERATION 

Incision. The incision is now made either be- 
tween the seventh and eighth or between the 
sixth and seventh ribs and extends from the cos- 
tal cartilages in front to just beyond the angle of 
the ribs behind. The intercostal space is exposed. 
Sharp claw retractors are used to spread the ribs 
apart at the interspace to be entered and the inter- 
costal muscles are severed down to the pleura 
Fig. 1). When artificial pneumothorax has been 





Fig. 8. A catheter has been placed in the chest through 
a stab wound or cannula a couple of ribs below the incision 
and a cork or rubber washer is placed over it to prevent 


entrance of air into the chest. Three double No. 2 chromic 





atgut sutures are thrown around the intercostal] spaces 
above and below the incision and tied bringing the ribs 


together and closing the incision. The wound is closed in 
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Fig. 7. The adjacent lung is tacked down over the 
pedicle. 


produced the pleura can be opened boldly but 
when this has not been done a small nick is made 
in the pleura and the finger hastily covers it in 
order to allow the lung to collapse slowly and 
gradually. The interspace is then rapidly opened 
with scissors, traction being made on the ribs 


layers with chromic catgut and through-and-through silk- 
worm gut in the skin 

Fig g In the completed operation the wound wa 
closed in lavers without dra nape 4 closed rubber drain 
aye tube or catheter is left in the nd clamped after 


the air has been expelled from the pleural cavity by forcee 


expansion of the lung by the anwsthetist 








ig. 10 
pedicle by the use of long Wertheim right angle clamps 
Interrupted interlocking sutures are placed and are tied 
after the lower clamps have been removed. 


The former method of clamping and tying the 


above and below with large blunt retractors. The 
space thus obtained is usually not sufficient, ex- 
cept in the very young in whom the ribs are pli- 
able and it is usually necessary in order to obtain 
sufficient room to cut the ribs with large bone 
forceps usually at their angle. One or two ribs 
above the incision may be so severed and if neces- 
sary one rib below. A Lilienthal rib spreader is 
then inserted over gauze pads and the entire chest 
cavity is exposed so that plenty of room may be 
had for the operative manipulation. It has been 
noted by us that early in the procedure the patient 
frequently becomes distressed. When this occurs 
we immediately remove the rib spreader, bring 
the chest back to its normal position, cover the 
wound with wet towels which are always at hand, 
and have the lung slightly re-expanded with car- 
bon dioxide and oxygen or nitrous oxide gas. The 
pulse and respiration rapidly become normal and 
when the operation is resumed it is seldom that 
the procedure has to be stopped a second time. 
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Fig. 11. The removal of the lobe with the cautery after 
the ligatures have been tied. 


A survey of the chest is now made. The dis- 
eased lobe can at times be noted as somewhat con- 
tracted or having changed in color, or it may be 
entirely normal on its surface so that one could 
not tell of the disease contained within it. The 
diseased lobe is grasped with lung forceps (Fig. 2). 
The upper lobe—if the lower is being removed 
is allowed to collapse against the mediastinum and 
is covered with a large rubber sheet and moist- 
ened tapes. Adhesions between the upper or 
lower lobes and between the lower lobe and the 
diaphragm are now separated either by sharp dis- 
section or between clamps and all bleeding points 
are carefully tied, and the pulmonary ligament 
which is sometimes well developed as in the case 
depicted is now cut between forceps and _ tied 
(Fig. 3). The involved lobe is freed as far as pos- 
sible toward the mediastinum and is held taut by 
an assistant. The entire wound and pleural cav- 
ity is now well walled off with rubber dam and 
moist tapes. 

Management of the pedicle. Several methods 
may be used for the handling of the pedicle. We 
first used the large right angle Wertheim clamp 
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(Figs. 10 and 11). This method, however, was 
somewhat cumbersome and did not allow the 
easy inversion of the stump. Latterly we have 
been using a temporary elastic ligature which con- 
trols the stump until hemostasis is obtained. A 
small black rubber tube about 12 inches long is 
placed around the root of the lung and drawn 
sufficiently taut to produce compression of the 
vessels. The tube is clamped with a hemostat 
(Fig. 4). Again the tube is made taut and another 
hemostat placed and finally a third. It may be 
idvisable in certain cases to put a hamostat just 
above the ligature on the opposite side (lower cut, 
Fig. 4) in order to prevent slipping. This tempo- 
rary ligature gives good control of the stump and 
makes easy the placing of stitches and ligatures. 
Clamps are now placed on the lung beyond to pre- 
vent soiling when the lung is excised. These are 
placed far enough away so that a wedge-shaped 
incision may be fashioned out of the stump, pref- 
erably with the actual cautery (Fig. 5). This 
method of using three hemostats gives perfect 
hemostasis. When the first one is removed con- 
trol is still obtained and gradual loosening of the 
pressure on the pedicle is permitted. 

The bronchus may be cut out somewhat more 
deeply than the vessels or it may be ligatured 
leaving only enough projecting to prevent slipping 
of the ligature. The mucous membrane is cau- 
terized. Both methods have been used. The ves- 
sels presenting are grasped one by one and sepa- 
rately tied, after which a running stitch of chromic 
gut with a lock suture is passed thus, closing the 
pedicle from the inside. This will usually control 
most of the bleeding. When this is finished 
(Fig. 6) the first hamostat is removed from the 
rubber tube and if no bleeding occurs a second 
one is removed. Any bleeding points are further 
tied until the stump is entirely dry. The pleura 
is inverted and covers over the raw surface with 
an interrupted or a running suture so that the 
stump is entirely closed. The under surface of 
the adjacent lobe is tacked to the stump with a 
few stitches (Fig. 7). It is of the first importance 
that there be no hemorrhage from the stump and 
no leakage of air from the bronchus into the pleu- 
ral cavity. 

Dr. Shenstone writes me that he has had some 
trouble with the clamp method and has devised 
another means of treating the pedicle which has 
been very satisfactory in his hands as can be ap- 
preciated from his statistics. He uses a snare 
threaded with a heavy cord with which he tempo- 
rarily controls the blood supply of the pedicle. 
One snare is put on close to the mediastinum and 
a second one just above it to prevent escape of the 





Fig. 12. Method of handling the pedicle devised by Dr. 
Norman Shenstone of Toronto, two snares threaded with a 
cord being used to encircle the pedicle. 


infected material during the section of the lung 
(Fig. 12). 

This method is quite similar to the rubber tube 
used by us, the only advantage in the latter being 
that no special instrument is required. 

The field of operation is rapidly surveyed to see 
if there are any bleeding points from the cut ad- 
hesions and also to observe if the ligatures which 
may have been placed on the adjacent lung in 
cutting through the adhesions are in place. It is 
sometimes advantageous before closing the wound 
to have the anesthetist expand the lung and then 
make another observation for bleeding points or 
for the escape of air from the alveoli. This survey 
is of extreme importance because in the after-care 
the leakage of air into the pleural cavity brings 
about collapse of the upper lobes and very mate- 
rially delays convalescence. There is remarkably 
little contamination of the field during this opera- 
tion and it is uncommon to have any infection of 
the wound in the chest wall following this proce- 
dure. Before the wound is closed a catheter or a 
small rubber drainage tube is inserted into the 
chest through a cannula a couple of interspaces 
below the incision. It is important to choose well 
the site that the tube shall enter and also that it 
shall enter the chest only a short distance. 

Closure of the wound. The chest wound is closed 
in the usual way. With a large curved needle 





Fig. 16 Ii 


Fig. 13. M.T. X-ray plate after injection of lipiodol. 
Large cavitations seen in the right middle lobe. It will be 
noted that the right lower lobe is entirely free. Also cavi- 
ties incompletely filled in the left lower lobe. Other plates 
showed the upper lobes to be entirely free of cavitation. 

Fig. 14. A.V. Anteroposterior roentgenogram after 
lipiodol injection of both lower and middle lobes and part 
of the upper lobes. The left lower lobe is bronchiectatic. 
There is slight evidence of dilatation in the bronchi in the 
right lower lobe. 


Fig. 15. A.V. Lateral roentgenogram shows marked 


double chromic catgut is inserted in the interspace 
above and below the incision. Three such sutures 
are usually placed and then tied, thus bringing the 
ribs closely together (Fig. 8). The muscles are 
closed in layers with No. 1 chromic catgut and the 
skin with through-and-through silkworm gut. The 
wound is not drained and should be air tight 
(Fig. 9). 

Finally the anesthetist either with nitrous 
oxide or carbon dioxide and oxygen expands the 
lung. The rubber drainage tube is placed in a 
basin of water and very slow expansion is brought 
about. The air from the chest bubbles out 
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Fig. 18, 


cavitation in the left lower lobe and small cylindrical en 
largement of the right lower bronchus. 

Fig. 16. A.V. Pneumothorax preliminary to operation 
with complete collapse of upper lobes. Small portion of 
lower lobe is seen projecting beyond heart shadow. 

Fig. 17. A.V. Anteroposterior roentgenogram 5 days 
after operation; shows the tube in place with the upper left 
lobe expanded. Chest practically free of fluid. Some 
thickening at the left base. 

Fig. 18. A.V. Anteroposterior roentgenogram 27 days 
after operation. Left upper lobe is entirely expanded. 


through the tube until it is entirely expelled and 
the lungs completely expanded, when the tube is 
clamped. We have now placed the lung in its 
natural physiological condition completely ex- 
panded with no foreign body except the tube in 
the chest. There is no packing and if there has 
been good hemostasis and no complications or 
mistakes made during the procedure we can feel 
reasonably assured that convalescence will be 
without event. 

The patient usually leaves the table in good 
condition. After the chest is closed the pulse and 
respiration improve very materially. Frequently, 

















yn 


of 











Fig. 19. Fig. 20. Fig. 21. 


Fig. 19. A. V. Lateral roentgenogram taken on same 
date as Figure 18. 

Fig. 20. A.V. Lateral roentgenogram. Lipiodol injec- 
tion 3 months after operation for removal of the left lower 


however, there is a secondary shock 3 to 4 hours 
later, and it is our custom at that time or earlier to 
use either glucose or salt solution or blood trans- 
fusions. Suction on the tube reveals whether or 
not the shock may be due to hemorrhage and if 
bleeding is continuous it may be necessary to re- 
operate. 
AFTER-CARE 

Of equal importance with the operative detail 
is the after-care of the patient. There are certain 
underlying principles which must be constantly 
followed but naturally variations may be made to 
suit the particular patient. Special nursing day 
and night is required. The closed tube which has 
been placed in the chest should be aspirated every 
couple of hours day and night to remove both the 
fluid which always collects in the pleural cavity 
following the operation, and also any air which 
may not have been expelled or which may leak 
from injured vesicles. At first the fluid may be 
rather bloody but this should soon be followed by 
merely a bloody serum. The object at this time is 
to bring about and maintain as rapidly as possible 
expansion of the upper lobes. In some cases the 
collection of fluid is considerable for the first few 
days; in others it rapidly diminishes to a few 
cubic centimeters at each aspiration and in such 
cases the interval may be lengthened. It is quite 
remarkable that in all the cases operated upon by 


lobe. All evidence of bronchiectasis of the left side has dis- 
appeared. A closed bronchus where the pedicle was re- 
moved is noted at the root of the lung. 

Fig. 21. Final result in A. V. 


us the fluid which is removed has not been foul or 
infectious for a week or more. No attempt is 
made the first 5 to 7 days to irrigate the chest. 
X-ray pictures are taken early and from time to 
time to make sure of the complete expansion of 
the upper lobes. When this has occurred and 
when the drainage from the chest begins to be 
purulent, which, as stated, may not occur for a 
couple of weeks, Dakin’s solution is used to irri- 
gate with each aspiration. The tube is allowed to 
remain until the suppuration clears up. However, 
if there is a secondary rise in temperature which 
remains persistent, it becomes necessary to re- 
move a rib in order to get better drainage as in 
any empyema cavity and the patient is then 
treated as an empyema case. Usually the cavity 
is small and rapidly closes. 

Bronchial fistula. None of our cases have been 
troubled with a bronchial fistula. If one forms it 
occurs after the stump has begun to slough and by 
that time the upper lobe has expanded and _be- 
come adherent to the chest wall and the bronchus 
empties only into the small pocket. We have 
never had to do any secondary operations for this. 
It apparently takes care of itself. I believe that 
the presence of a bronchial fistula is brought 
about—in the usual manner of doing lobectomies 

by the gauze packing which is so commonly 
used. Mediastinitis which is feared by many has 
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never occurred in either my own or Dr. Shen- 
stone’s cases. Again I believe this complication 
is brought about by the use of gauze. 

The factors which make for success in the one 
stage lobectomy are—careful preparation of the 
patient, careful after-care, haemostasis, and the 
prevention of pneumothorax or hemothorax for 
at least 5 days following the operation. 

I feel that if we succeed in carrying out these 
measures satisfactorily the patient will go on to 
an immediate and satisfactory recovery and a 
short convalescence with neither fistula nor de- 
formity occurring. 

The following case (A.V.) is the one mentioned 
previously in this article as having been recently 
successfully operated upon. 


This patient is a young girl 16 years of age. She gave a 
long history of lung infections with a continuous non- 
productive cough until she was 12 years of age. When she 
was a year old she was ill for 2 months with broncho- 
pneumonia and at 2'2 years of age suffered with whooping 
cough which was followed by a continuous unproductive 
cough. She had influenza at 3 with an attack of measles 
and chicken pox following. At 12 years of age her cough, 
which had been constant for 10 years, became productive 
and foul, about one-half cupful of sputum daily. Tonsils 
and adenoids were removed at this time with no improve- 
ment in her condition. During the past 2 years the expec- 
toration and foulness of her sputum had become much 
worse. She has, of course, always been below par and had 
to have extreme care at all times. The history is obviously 
one of severe bronchiectasis. Plain and lipiodol plates were 
made. The anterior view shows large cavities in the lower 
left lobe with slight dilatation of the lower bronchial tree on 
the right side (Fig. 14). In the lateral plate (Fig. 15) this is 
shown to better advantage. This patient was kept under 
observation for a considerable period of time and under 
various forms of treatment—-postural drainage, numerous 
bronchoscopies and finally artificial pneumothorax all of 
which failed to bring about any substantial improvement 
so that operation was finally decided upon and accepted. 

\rtificial pneumothorax (Fig. 16) which was done as a 
form of treatment was continued and a preliminary phren- 
icotomy was done September 23, 1931. The operation for 
lobectomy was undertaken November 27, 1931. It was 
this operation from which the artist Mr. Ralph Sweet drew 
the pictures in the text. Her convalescence was remarkably 
easy, the upper lobe on the left side expanded well. 

On December 4, the seventh day (Fig. 17) following op- 
eration for the first time the fluid removed from the chest 
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wall was dark and thick like disintegrated blood and very 
foul. At this time Dakin’s solution was used every 2 to 3 
hours alternating with salt solution. No coughing was pro- 
duced by the Dakin’s solution so we felt the bronchus was 
not open. 

On December 6, the temperature and pulse dropped, the 
cavity held about 15 cubic centimeters of fluid and the 
fluid removed was not so purulent. Blood count was red 
blood cells 3,200,000; white blood cells 7,200; haemoglobin 
55 per cent; polymorphonuclears, 85 per cent. 

On December 9, 12 days following operation, several 
pieces of necrotic tissue from the stump were obtained 
through the washings and the patient for the first time com- 
plained of a salty taste in her mouth but had no further dis- 
comfort. A transfusion was given the following day of 350 
cubic centimeters of whole blood to pick up the patient’s 
general condition. 

On December 13, the sixteenth day after operation, the 
patient was out of bed. There was very little cough, a 
small amount of sputum, and a decreasing amount of 
drainage from the chest. The tube was removed on the 
twentieth day and the patient left the hospital on the 
twenty-seventh day following operation (Fig. 18) prac- 
tically cured with very little expectoration, no temperature, 
and she looked quite normal. The wound healed per 
primam. It was not necessary in this case to remove a rib 
as there was no empyema resulting from the operation. 
This patient has remained practically well up to the pres- 
ent time. She has had about 2 to 3 cubic centimeters of 
sputum in the morning and has gained about 12 pounds in 
weight. 

Figure 20 shows lipiodol injection of the left side 3 
months after operation. There is no indication of any 
bronchiectatic cavities. The left lower lobe has been en- 
tirely removed and the pedicle with a smallYenlarged 
bronchus is seen near the root of the lung. 


Notre.—At the time the article on “The Technique of 
Lobectomy in One Stage’’ was written the second case, 
M. T., was very ill as stated and since then died as a result 
of her operation while still in the hospital. This patient 
should probably not have been operated on for a lobectomy 
as her condition was poor and the disease was far advanced 
on both sides. 

On postmortem examination there was found a small 
draining empyema cavity where the lower right lobe had 
been removed. The upper right lung contained an abscess 
and was going on to necrosis almost a gangrene in some 
zones. The left lower lobe was adherent and contained 
numerous bronchiectatic cavities. The upper lobe con- 
tained small abscesses with frank purulent material. 
Therefore, as a result of the operation and the presence of 
large bronchiectatic cavities in the lower lobe of the oppo- 
site side the entire remaining lung became practically a 
confluent abscess. 
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THE OPERATIVE TREATMENT OF CARCINOMA OF THE RECTO- 
SIGMOID WITH METHODS FOR THE ELIMINATION OF COLOSTOMY 


W. WAYNE BABCOCK, M.D., F.A.C.S., PHILADELPHIA 


“OR years surgeons have searched for an 
ideal method to extirpate cancer of the rec- 
tum and sigmoid. Gradually, from many 

methods and by work in many clinics, a fairly well 
standardized practice has been evolved. The 
necessity of a wide extirpation of the diseased 
bowel and adjacent tissues, and especially the 
regional lymphatics, as pointed out especially by 
Miles, has generally been accepted. The desir- 
ability of an abdominal incision to determine 
possible metastases, to remove completely the 
higher lymphatic structures, and to conserve 
properly the blood supply to the retained seg- 
ment of bowel, is unquestioned. Thus the tech- 
nique of the operation in recent years has crystal- 
lized toward an abdominoperineal operation in 
one or more stages in which the diseased segment 
of bowel and associated tissues are liberated from 
above, a colostomy done, a peritoneal diaphragm 
at the brim of the pelvis to wall off the pelvic 
cavity formed, and the diseased tissues finally 
removed, as a rule, from below. 

To this conventional and generally accepted 
type of operation, the average patient has objec- 
tions. First, he prefers a perineal anus and only 
by persuasion and education submits to a perma- 
nent abdominal colostomy. Second, he finds the 
obliteration of the large pelvic cavity a prolonged 
and at times distressing process. If a section of 
detached bowel is left in the pelvis between stages 
it is a source of infection and may render the 
second stage of the operation a fatal one. If a 
section of bowel is left permanently, distal to the 
colostomy, it tends to retain fecal or purulent 
material and give future annoyance. If an ob- 
struction colostomy is used, the patient may pass 
into a dangerous condition of ileus before the 
loop of bowel is opened. 

The surgeon also is beset by complications. 
The closure of the pelvic-peritoneal diaphragm 
may be difficult, so much so that the surgeon saves 
portions of peritoneum that in a radical operation 
should be removed. The pelvic diaphragm, more- 
over, is a fruitful source of postoperative danger. 
By the traction in closing the diaphragm, the 
lower ileum has been pulled down, angulated, and 
an intestinal obstruction produced. Several 
deaths have been reported from this cause. 





Again, the thin peritoneal diaphragm in the post- 
operative period may yield to the pressure of 
overlying gas-distended coils of intestine. It is 
not strange that, at times, loops of bowel have 
pressed through the diaphragm, between the 
stitches and been strangulated, usually a fatal 
complication. In crushing the bowel preliminary 
to its division, bacteria are squeezed through the 
intestinal wall and may cause peritoneal con- 
tamination. If a culture is made from a sterile 
clamp after it has been used merely to crush the 
appendix, a growth of colon bacilli may be ex- 
pected. Likewise, intestinal sutures often tra- 
verse Peyez’s patches and carry bacteria into the 
peritoneal cavity. 

Again, methods designed to facilitate the re- 
moval of the liberated portion of bowel through 
the perineum may jeopardize the patient’s life. 
Years ago I devised a “ pull through” method in 
which by an cesophageal bougie fastened to the 
bowel the mass was inverted and extracted. An 
cesophageal bougie of fairly large size was passed 
by an assistant through the anus and guided by 
the operator from the abdominal side through the 
cancer. Through the open abdominal incision, a 
heavy ligature was then tied about the bowel and 
shaft of the bougie just below the bulb. In some 
cases, the bougie could not be passed through the 
malignant stricture and therefore the ligature 
was tied below the carcinoma. By traction on the 
bougie from below, the liberated section of dis 
eased bowel was then inverted and delivered 
through the dilated or split anal opening. Un- 
fortunately, the rectal wall and particularly the 
malignant tissues are friable and under such 
traction or distention they often rupture with 
escape of septic material into the pelvic and ab- 
dominal cavities. A brief experience demon- 
strated that this operation was not a safe one and 
it was not published. Later, Coffey advocated a 
somewhat similar method of inversion, except 
that traction was made on a rectal tube fastened 
by suture to the upper end of the segment of 
bowel to be removed. This gave a less secure 
source of traction than the bougie and unfortu- 
nately offered the same difficulties and dangers. 
Under traction the ligature may tear out or the 
bowel rupture. In the delivery of the cancerous 
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Fig. 1. The abdomen has been opened by lower para- 


median incision. The outer leaf of the sigmoid has been 
divided. The inferior mesenteric and superior hemor- 
rhoidal arteries have been exposed by an incision through 
the peritoneum and ligatures have been applied preliminary 
to their division. The circulation to the sigmoid is main 
tained as the ligation is above the ‘‘critical angle.” 


loop we determined, therefore, that it was not 
safe to do inversion or to make traction through 
malignant tissue. 

Without in the least compromising the radical 
features of the operation, we have modified the 
conventional abdominoperineal operation in four 
ways. 

1. The colostomy is eliminated, thus saving 
time and reducing the danger of peritoneal con- 
tamination. An immediate perineal anus is pro- 
duced without clamping, division, or suture of 
the bowel within the abdominal cavity. To avoid 
infection, the bowel is not opened or removed 
until all wounds are closed, and the perineal 
dressings in place. At the close of the operation, 
a rectal tube is tied in. Thus the dangers of an 
obstruction colostomy are avoided and, as a rule, 
there is little secondary postoperative abdominal] 
distention, the early passage of gas being facili- 
tated. 

2. No pelvic diaphragm is formed. By this 
omission time is saved, complications avoided, 
and the postoperative disability from the slow 
obliteration of the large pelvic cavity reduced. 
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Fig. 2. The sigmoid, rectum, attached mesenteric lym- 
phatics, and fat have been freely liberated to the bottom 
of the pelvis. The mesosigmoid has been divided well 
above the carcinoma and a wide gauze tape tied about the 
bowel. No attempt is made to cover this large denuded 
area. 


Apparently the open and drained pelvic cavity, 
although denuded, rarely causes intestinal ob- 
struction. In over three hundred vaginal sec- 
tions and vaginal hysterectomies in which large 
gauze packs were let into the pelvis through 
the open vagina, no postoperative intestinal ob- 
struction has been observed. In about thirty 
cases of proctosigmoidectomy with an open pel- 
vis, postoperative meteorism has as a rule been 
slight. It is our impression that patients make 
better postoperative progress without the peri- 
toneal diaphragm. Therefore, we do not hesitate 
to do a very radical resection of the peritoneum 
with no attempt at peritonealization. 

3. A safe “ pull through” method is used. The 
diseased bowel is brought through the pelvic 
floor but traction is made only through healthy in- 
testine. A band of soft gauze about 2 inches wide 
is tied about the sigmoid well above the carci- 
noma. The ends of this gauze are packed against 
the pelvic floor where they may easily be located 
and withdrawn through a perineal incision after 
the abdomen has been closed. The gauze tie also 
indicates the site for the perineal anus. 

4. A perineal colostomy or anus is immediately 
formed. The discredit which has attached to the 
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Fig. 3. The abdominal part of the operation has been 
completed. The tape attached to the sigmoid has been 
packed against the floor of the pelvis, the separated bowel 
laid upon it, and the abdomen closed. Access for removal 
of the liberated structures is obtained through the peri 
neum. By a median perineal incision the tape has been 


located for the withdrawal of the tumor and connected 


structures. 
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Fig. 4. The tape with attached sigmoid has been with 
drawn through the perineal incision and the cancer eased 
through the opening without traction. 


tients with the rectum pulled through a thick 
flap from the buttock has never required a pad; a 
second goes for months without soiling the pad 
that she wears; others have retained a degree of 
sphincter control. 

With modern clothing, the perineal colostomy 
is more conveniently taken care of than one upon 
the abdominal wall. While I have heard patients 
with an abdominal colostomy express regret that 
the opening was not in the perineum, none of the 


sacral or perineal anus has, we believe, been due _ patients with this type of perineal colostomy has 
to the technique and the poor viability of the shown any desire to have the position of the open- 
bowel used. In many of the older operations, the ing changed. Often the perineal colostomy may 
end brought to the perineum sloughed for some — be improved by a secondary operation designed 
distance into the pelvic cavity and left a cicatricial to give better muscular or mechanical control. 
opening that was the source of much later trouble. Finally, the perineal colostomy is valuable in 
By preserving the blood supply to the segment of — the “follow up” for the determination of a local 
sigmoid brought through the perineum, necrosis recurrence. ‘Twice have we recognized a recurrent 


does not occur and an opening of ample size with 


nodule by the finger in the perineal anus at a time 


little tendency toward a secondary stricture is | when excision was feasible. 


readily formed. With an adequate opening, it is 
possible for the bowel to empty completely and 


TECHNIQUE 


the period between defecations is greatly length- The patient is prepared by a low residue, high 
ened so that instead of being constantly tor- carbohydrate diet, and by hydration in the usual 
mented by involuntary evacuations, as occurs manner for an intestinal resection. As the bowel 
with a strictured opening, the patient has inter- will not be opened until after it has been delivered 
vals of 12 to 24 hours. Asarule, witha properly from the body, the wound closed and dressings 
formed perineal opening, even though no sphinc- applied, exhausting attempts to cleanse the colon 


ter has been retained, the patient has sufficient 


are omitted. Moreover, as the bowel will be 


warning to avoid an accident and requires only opened at the completion of the operation, a pre- 


the protection of 





a small pad. One of our pa- 


liminary colostomy is superfluous for the milder 











SURGERY, GYNECOLOGY AND OBSTETRICS 








Fig. 5. A drain of iodoform gauze has been introduced 
into the right side of the pelvis. After application of ample 
gauze dressings to protect the wound from contamination, 
the withdrawn loop of bowel containing the carcinoma with 
the attached lymphatic structures has been amputated 
well beyond the gauze and a large rectal tube tied into the 
proximal end of the sigmoid. For the sake of clearness, the 
final dressings applied before the loop of bowel is amputated 
are not shown in the illustration. For the lower rectal 
carcinomata, the anus and pelvic floor are freely excised. 


forms of obstruction or those in which it is evident 
that peritoneal contamination has not occurred. 
For the acute and intense forms of obstruction 
where there is probability that virulent bacteria 
have already entered the peritoneal cavity, a pre- 
liminary cecostomy or high colostomy should, of 
course, precede by 10 days or more the radical 
operation. 

Much of the abdominal part of the resection 
follows conventional lines. Spinal anzsthesia 
with an associated local infiltration of the ab- 
dominal wall with 120 to 200 cubic centimeters of 
epinephrin-procaine solution is the preferred anes- 
thetic. The abdomen is opened through a lower 
vertical left transrectus incision. The lateral leaf 
of the mesosigmoid is freely divided well lateral to 
any malignant infiltration and the sigmoid with at- 
tached fat and mesosigmoid is mobilized by gauze 
dissection toward the midline. In doing this, the 
left ureter, iliac, and spermatic vessels are ex- 
posed. On the median side of the sigmoid just be- 
low the bifurcation of the aorta, the inferior mes- 
enteric or the superior hemorrhoidal vessels are 
identified and divided between ligatures. At 
times, one or more of the sigmoid branches also 
require division to mobilize the sigmoid loop suffi- 
ciently, but before dividing any questionable ves- 


Fig. 6. ‘‘Pull through’’ methods used in delivering the 
liberated bowel through the perineum. a, Coffey’s method; 
traction being made upon a rectal tube fastened by suture 
to the upper end of the divided bowel. b and c, Author's 
method; with the use of an cesophageal bougie for traction. 
As the malignant tissue or bowel often ruptures under trac 
tion with contamination of the wound, these methods are 
not advised. 


sel, it is first compressed to determine the effect 
on the blood supply of the sigmoid. The perito- 
neal incision is continued around the right brim 
of the pelvis and back of the bladder, and the fat 
and lymphatic tissues stripped from the iliac 
vessels, ureters, and the hollow of the sacrum to 
the pelvic floor. The middle hemorrhoidal vessels 
may or may not require ligation. In separating 
the bladder it may be necessary to sacrifice the 
seminal vesicles. If in this separation, infiltrated 
tissue is encountered, the dissection from the ab- 
dominal side should be discontinued and the 
separation should be completed through the peri- 
neum. The matted tissues may cover a perfora- 
tion through the cancerous mass or a foul abscess, 
the opening of which would contaminate the peri- 
toneum. 

The mobilization of the rectosigmoid having 
been completed, the mesosigmoid is divided well 
above the tumor. The middle of astrip of soft gauze 
so folded as to be 5 centimeters wide and 2 meters 
long is tied around the sigmoid at this level. The 
ends of the strip of gauze are firmly packed 
against the floor of the pelvis, the liberated bowel 
laid upon the gauze, and the abdomen immedi- 
ately closed without drainage or any attempt to 
peritonealize the very large denuded area. This 
step of the operation may be completed without 
shock in from 20 to 45 minutes. The patient is 
now placed in the lithotomy position, and the 











operation completed in one of several ways. In 
the simplest method, provided there is no involve- 
ment of the lower rectum or pelvic floor, the 
anus is closed by a strong pursestring suture, and 
covered by an aseptic gauze pad. An incision is 
made from a point just posterior to the anus to 
the side of the coccyx. This incision is deepened 
through the pelvic floor to the gauze packing 
which is grasped and withdrawn. By traction the 
attached loop of bowel is delivered through the 
perineum and, aided by retractors, the malignant 
section of bowel is eased through the opening, 
care being taken not to pull upon cancerous tis- 
sue. A portion of upper sigmoid with its mesen- 
tery now partially fills the pelvis and is permitted 
to rest against and adhere to the left pelvic wall. 
On the right side of the bowel an ample drain of 
iodoform gauze is introduced through the perineal 
opening. Gauze dressings moistened with com- 
pound tincture of benzoin are now applied around 
the base of the protruding bowel. The purse- 
string suture is removed from the anal opening. 
The loop of the bowel containing the cancer to- 
gether with the attached fat and lymphatic tissue 
lying distal to the dressing is now removed by a 
knife or cautery, a large rectal tube passed for a 
distance of from 8 to 1o inches into the open 
proximal loop of sigmoid, secured by a ligature 
and additional occlusive dressings applied. This 
part of the operation may be done in 10 minutes 
or less and its simplicity renders it desirable if the 
patient is in poor condition. 

Later the tissues between the sigmoid and anal 
openings may be divided and finally the keyhole- 
shaped anal opening may be corrected to restore 
sphincter control. A second and more satisfac- 
tory completion of the operation, if conditions 
permit, is to split the anal ring by an antero- 
posterior incision, dissect the anal mucosa from 
the sphincters, ligate the anal tube, and free 
the rectum through the pelvic floor. The rectum 
and sigmoid are pulled through the sphincters, a 
gauze drain is inserted, the incision partially 
closed by sutures, dressings are applied, the bowel 
cut away, and a rectal tube tied in. As the 
sphincters are retained, no further operation may 
be required except possibly the later removal of 
redundant protruding sigmoid. The sacrifice of 
the pelvic floor is, of course, important with the 
lower types of involvement. After the anus is 
occluded, a large ellipse of skin with underlying 
fat, muscles, the anus, and at times the posterior 
vaginal wall, or a part of the prostate and seminal 
vesicles, are liberated in one piece and withdrawn 
with the attached overlying sigmoid. The large 
opening is partially closed by suture, an ample 
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Fig. 7. Tape method for perineal ileostomy. Through 
an abdominal incision, gauze tape has been tied about a 
loop of lower ileum, the proximal portion of the loop being 
marked for identification by a black thread. The tape is 
packed against the pelvic floor, the abdomen is closed, and 
the loop is delivered through a perineal incision or through 
the anus. Ligation and division of the meso-ileum are un 
necessary. Perineal ileostomy is a novel method for elim 
inating the colon and lower ileum in certain forms of car 
cinoma as well as in ulcerative and tuberculous colitis. 


gauze drain is inserted to the right of the sigmoid, 
dressings are applied, and the liberated bowel and 
attached tissues are cut away and the rectal tube 
inserted. 

Despite such extensive removal of tissue the 
patient usually has warning of an impending 
defecation. The operation is thus applicable to 
all types of removable cancer growing from the 
bowel below the level of the mid-sigmoid. Higher 
growths require a mobilization of the descending 
colon and perhaps the division of the colic artery 
which may add undesirable complications. The 
method may also be used for the lower forms of 
diverticulitis. 

In the after-treatment, a retention catheter is 
inserted for the first 3 or 4 days, drains are re 
moved in from 4 to 6 days, and the patient is per 
mitted to sit up the tenth day or later. 


ADVANTAGES 


Advantages of this operation are: 
1. The simplicity and rapidity of performance 
which enable a most radical abdominoperineal 
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resection to be completed in one stage without 
undue shock. 

2. The ability to perform the operation with- 
out delay and without a preliminary colostomy in 
certain types of carcinoma with obstruction but 
without peritoneal contamination. 

3. The elimination of the great sources of peri- 
toneal infection during the operation. 


4. The rapid closure of the pelvic cavity which 
may occur as early as the tenth or fourteenth day 
after operation. 

5. A technical method is provided to avoid 
rupture of the cancerous bowel during the proce- 
dure of delivery. 

6. A satisfactory and adequate perineal colos- 
tomy is formed. 
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DIAGNOSIS AND TREATMENT OF MALIGNANT TONSIL CONDITIONS' 


CURTIS F. BURNAM, M.D., I 


HE diagnosis and treatment of malignancies 

of the tonsil present problems quite similar 

to those of neoplasms of the posterior surface 
of the tongue, of the pharynx, and nasopharynx. 
The tumors are similar in histology, difficulty of 
diagnosis, clinical courses, and general impossi- 
bility of adequate surgical treatment. 

Fortunately, the disease is comparatively rare; 
nevertheless, the reported cases are, at present, 
rapidly increasing. The occurrence of uterine, 
cervix, and breast cancers is, at least, fifteen times 
as frequent as these tonsillar malignancies. Berven, 
1931, reports 97 cases from the Radiumhemmet of 
Stockholm; Quick, 1926, reported 318 cases from 
the General Memorial Hospital in New York City; 
Schreiner, 1929, reported 60 cases from the State 
Institute for Malignant Diseases, of Buffalo; 
Coutard, 1930, reported 47 cases from the Curie 
Institute in Paris. The author has observed, since 
1911, up to the present time, 165 cases at the 
Howard A. Kelly Hospital of Baltimore. 

As with the other locations in the mouth, males 
are decidedly more frequently affected than 
females. In the series under consideration, 128 to 
37 represents the relative occurrence. 

The proportion of sarcomata is much greater in 
early life. The commonest age is after 40 for the 
carcinomata. Taking our entire material, in 139 
cases the new-growth developed after 40 years of 
age. The age distribution in decennials is shown 
in Table I. 

It has been impossible to estimate the influence 
of chronic infection as a cause. Syphilis does not 
seem to be a very important etiological factor, but 
is of importance as to prognosis and treatment. 

In general, the progress of the disease is rapid. 
The occurrence of a tumor interfering with 
speech or with swallowing, or causing pain, would 
seem to make medical consultation at an early 
date very likely. In our series of 165, there was, 
nevertheless, already marked gland involvement 
in 116 cases—70.3 per cent. Many of these pa- 
tients had been under medical care for several 
months. A positive Wassermann has in a number 
of cases led to anti-luetic treatment for a long 
period before a positive microscopical diagnosis 
has cleared the situation. 


SYMPTOMS 


The commonest initial symptom is pain which 
may be local but which more often radiates to the 
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ear, neck, and head. In a few instances, the ap- 
pearance of a glandular mass in the neck was the 
first observed evidence of the disease. Hamor- 
rhage has been rare as an initial symptom, but, of 
course, is common in the late stages. In the case 
of a few of the epitheliomata, discomfort on swal- 
lowing has been the initial symptom and has 
persisted for months before a visible lesion ap 
peared. We have observed several patients who 
have been under the most expert medical supervi- 
sion for this symptom where months have elapsed 
before a diagnosis could be made. In an individual 
past 40 years of age, a persistent discomfort and 
pain in the throat should arouse suspicion of a 
malignancy; such patient should not be allowed 
to escape frequent medical supervision until diag- 
nosis is clear. 
DIAGNOSIS 

The diagnosis must rest ultimately on a micro 
scopical examination, along with the ctinical tind 
ings of the lesion, or a tumor. It frequently is pos- 
sible, where there is ulceration, to do a biopsy 
from the primary lesion; or by the removal of a 
freely movable gland from the neck. Very nearly 
all of my own material has been classified on the 
basis of microscopical diagnosis; nevertheless, in a 
non-ulcerating, local lesion, or one with glands 
fixed and fused, it is probably, from patient's 
standpoint, wiser to be content with a clinical 
diagnosis. Protection against spreading the dis- 
ease does not seem to be greater by removing the 
tissue witha cautery than by pinch forcepsor knife. 

In addition to malignant tumors, ulcerations, 
tumor formations, and glandular enlargements 
may be due to syphilis, tuberculosis, some of the 
ordinary chronic infections, and to Hodgkin's 
disease. Primary Hodgkin's disease of the tonsil 
is not uncommon; tuberculous infection is very 
common; syphilitic and trench mouth infections 
are also quite common. Therefore, it is evident 
that a most careful examination—not only of the 
mouth and neck —but, also, of the chest, abdomen, 
and blood is indispensable in every case. Along 
with the history, such examinations, not only 
establish the tumor diagnosis, but indicate its 
extent and probable character, prognosis, and 
most logical method of treatment. 


TYPES OF MALIGNANCY 


Secondary malignancy is rare in the tonsil. The 
author has observed 3 such cases; 2 of these were 
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adenocarcinomata from a primary breast; and 1 
from a very malignant embryonic type of adeno- 
carcinoma of the testicle. 

The primary tumors can be divided conveniently 
into the mixed tumors, the epitheliomata, and the 
sarcomata. 

The mixed tumors are very similar in histology 
and in clinical course to the mixed tumors of the 
parotid gland. They usually are surrounded by a 
connective tissue capsule. The stroma is made up 
of mucoid, or cartilaginous, material containing 
fat and lymphoid material and epithelial cells, 
either in the form of glands or of stratified 
epithelium. They are firm but may present soft 
spots on palpation due to cystic degenerations. 
They may undergo malignant degeneration and 
invade surrounding tissues. In our series, not a 
single case of mixed tumor is included. Essentially 
benign, very good results have been obtained by 
operative removal. New, 1925, reported operat- 
ing on 10 of these patients, of whom 8 were living 
and well for periods longer than 2 years. Harmer 
and Russell, 1929, reported 7 cases, 4 of which 
were free of disease from 1 to 9 years. Berven, 
1931, in 5 cases, using radium and operation, has 
had 3 five year cures and 2 deaths. We have had 
one patient with this type of tumor which under 
X-ray therapy was held stationary for several 
years and then began to grow very rapidly. Under 
intratumoral radon application, it has shrunk to 
about one-fourth of its size. This patient has un- 
questionably a malignant and inoperable condi- 
tion at present. Experiences with mixed tumors 
of the parotid indicate that these tumors are very 
ray resistant. 
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Epitheliomata. The epitheliomata of the tonsil 

are the commonest of the malignant tumors. They 
are mostly of high grade histological malignancy. 
Broders classified 94 per cent of this material at 
the Mayo Clinic as belonging to either grade 3 or 
grade 4 malignancy. As I shall mention later, ray 
sensitivity and high grade malignancy run parallel 
to a certain extent. Ewing, reviewing 200 cases, 
nevertheless, classifies 72 per cent as belonging to 
the ray resistant neoplasms. Coutard, in 47 cases, 
places the percentage of ray resistance at 62 per 
cent. My own material has, as yet, not been suf- 
ficiently studied to give accurately the grading 
percentages, but I hope to do this in another paper 
at an early date. 
Ewing very conveniently classifies these tumors 
into squamous, or spinous, cell epitheliomata, 
transitional cell epitheliomata, and lympho-epi- 
theliomata. 

The squamous cell epitheliomata vary in histolog- 
ical appearance from those composed of adult cells 
with a pronounced tendency to hyalinization and 
pearl formation to anaplastic growths which 
hardly can be distinguished from sarcomata. The 
appearance is well shown in Figures 1 and 2. 

Transitional cell epitheliomata are made up of 
sheets of large, pale, delicate cells with large nuclei 
and indefinite outlines. These cells show no tend- 
ency to keratinization or pearl formation. My 
first experience with these tumors was in the 
nasopharynx. These cases were reported by 
Crowe and Baylor in 1923. This type of tumor is 
shown in Figure 3. 

Schminke and Regaud independently of each 
other reported the so called lympho-epitheliomata 
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Fig. 1. Low power photomicrograph of a_ typical 
epidermoid epithelioma. 


in 1921. These tumors, which are common in the 
nasopharynx, the pharynx, the posterior portion 
of the tongue, also are common in the tonsil. They 
are, histologically, very similar to the transitional 
epithelioma; but include rapidly proliferating 
lymphoid tissue which gives the same histological 
impression as lymphosarcoma. A section of this 
tumor is shown in Figure 4. 

Sarcomata. The sarcomata of the tonsil are 
principally lympho-sarcomata. They may be lim- 
ited to the tonsil or be present there and in other 
parts of the body. Fascial, spindle cell, fibrous, 
large round cell sarcomata are quite rare. We 
have observed none of them in our series of cases. 
The appearance of lymphosarcoma is shown in 
Figure 5. 


GENERAL SURVEY OF RESULTS OF TREATMENT 


Since Matthews’ report, 1912, of the surgical 
results obtained in treating malignant tumors of 
the tonsil, there are no satisfactory reports of ex- 
tensive series of cases from a single clinic, although 
there are numerous individual cases reported in 
the literature. 

The radiological treatment, however, is fairly 
well recorded. Schreiner reported 60 cases treated 
between 1915 and 1925, of which only 2 were liv- 
ing, one for 4 years and one for 3 years. Quick, 
between 1918 and 1928, reported 318 cases, of 
which 28 were living for more than 3 years. His 
percentage of 3 year cures is 8.7 per cent. Cou 
tard reported in 47 cases a 7.7 per cent cure in 
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Fig. 2. High power photomicrograph of same section as 
in Figure 1. 


epidermoid epitheliomata and 62 per cent in other 
cases. New reports cautery and radium treatment 
of the tonsil and block dissection of the neck in 15 
grade 1 epitheliomata, 4 of whom were living from 
periods of from 1 to 6 years. Berven states that he 
has had 28 cases of epithelioma of the tonsil 
treated by surface applications of radium and ex- 
ternal X-raying; that none of these patients re- 
mained well for longer than 18 months; that he 
has treated 14 cases by surface radium and intra- 
tumoral radium, combined with teleradium, and 
has had 3 year cures in 4 patients, or 28.0 per cent. 
There are practically no 5 year cure rates re 
corded in the literature. 

Our own cases date back from tgitt. Up to 
1915, the treatment was by surface radiation 
alone. While definite effects were obtained on the 
tumor, the reactions were so disagreeable and the 
results so unsatisfactory that we felt the treat- 
ment of very little value. Beginning about 1915, 
we started teleradium and implantation of bare 
radon tubes. Some years later, the bare tubes were 
replaced by gold covered tubes. Of 123 cases 
treated between January, tgt1,and January, 1927, 
there are 12 cases living and apparently well-—a 
percentage of 9.75 per cent. Of the total of 165 
cases, 88 have shown primary healing of the local 
lesion in the mouth. Only 33, however, remained 
well for periods longer than a year. ‘These 33 
cases are selected out of the entire group and 
represent 20 per cent of cures. A good many cases 
have been lost sight of and we have been unable to 








Fig. 3. Typical interstitial cell epithelioma. Very high 
grade of malignancy. 


trace them. All of these patients have been marked 
in our tabulations as dead from the disease. Con- 
sidering the permanency of results, out of a group 
of 47 cases, in which there was primary clearing up 
of the disease and in which we have indisputable 
microscopical evidence of the character of the 
trouble, there were 31 epitheliomata and 16 sarco- 
mata treated prior to 1926. Eight of the sarco- 
mata, or 50 per cent, remained well and 4 of the 
epitheliomata. This gives a 5 year cure rate of 
12.9 per cent. 

Taking into account all of the malignant tonsil 
cases treated prior to 1927, there were 95 cases in 
which either epithelioma was diagnosed clinically 
or by microscopical study. Many of these pa- 
tients had immense involvement of the neck and 
of the mouth; many were treated only once; many 
have been lost sight of; but, taking this whole 
material, the cure rate has been 4.12 per cent. 

Taking the entire sarcoma group, a very large 
number of which had general metastases at the 
time of treatment, and in which the diagnosis fre- 
quently was made on clinical findings alone, the 
cure rate has been over 20 per cent. 

We feel that our technical methods are being 
improved. Of to cases treated in 1929 and 1930, 
in which we have definite diagnoses of epithelioma, 
5, or 50 per cent, are, at the present time, entirely 
clear of all evidence of the disease. 

Of our 4 cases of cured epithelioma of the tonsil 
which have lasted for more than 5 years, 3 were 
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without demonstrable gland involvement. Nearly 
all of the sarcomata had gland involvement at the 
time of treatment. 
TREATMENT 

Before considering the technical details of 
treatment, it is important to review some of the 
facts and principles upon which ray therapy is 
based. The cure of a malignant condition by 
radiation fundamentally is based on the concep- 
tion that malignant tumors can be destroyed by 
doses of rays which will not destroy, or seriously 
injure, normal surrounding tissues and structures. 
Both normal structures and malignant tumors 
vary greatly in their capacity to tolerate radiation. 
Some growths can be destroyed by radiation in 
quantities only about 1/20 of the amount known 
to be necessary to produce an erythema of the 
normal skin. On the other end of the scale, there 
are growths which will tolerate from 4 to 5 
erythema skin doses. The essential veason for 
these variations is not known. It has been deter- 
mined, however, that the microscopical architec 
ture has an important bearing in estimating the 
probable effects of radiation. Tumors approach- 
ing adult, normal tissues are, for the most part, 
ray resistant. Tumors which are composed of un- 
differentiated embryonic-like cells are ray sensi- 
tive. The most sensitive of the tumors with which 
this paper has to deal are the lymphosarcomata. 
The next are the lympho-epitheliomata; and, in 
order, the transitional and squamous cell epithelio- 
mata. In an individual type, there are marked 
variations between the different tumors. Occa- 
sionally, a lymphosarcoma is very ray resistant; 
and, very rarely, a squamous cell epithelioma will 
respond beautifully to a single erythema dose. 
Compared to uterine cervix, the tonsil is sur- 
rounded by normal tissues which, of themselves, 
are very ray sensitive and the injury of which may 
lead to pain, disturbance of nutrition, and many 
disagreeable symptoms. The mucous membranes 
of the mouth are more ray sensitive than the skin. 
The salivary glands are injured easily. There are 
many important nerves and blood vessels in this 
region. The periosteum of the hard palate and, 
more particularly, the mandible are very ray 
sensitive. It is possible, by too heavy cross firing, 
to destroy easily large parts of the mandible. It is 
this fact that has made radiation of epithelioma of 
the floor of the mouth and gums so difficult. The 
results of treatment, as with malignancy every 
where, are dependent on the extent of the involve- 
ment. Immensely extensive neck and throat in 
filtrations may make it utterly impossible to carry 
out an effectual ray dosage throughout a tumor. 
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Vig. 4. Lympho-epithelioma. 


Ray therapy has its technical limitations as 
definitely as surgery. 

It does not seem to be generally recognized that 
ray therapy essentially is a surgical procedure. I 
frequently see patients with a cancer limited to the 
tonsil who have had cross firing with X-ray from a 
large front portal, a portal on the back of the neck, 
and one from each side of the face and neck. The 
treatment has resulted in intense dryness of the 
throat, in loss of hair, in irritation of the skin- 
particularly that of the ears, but has not altered 
the tumor. Indeed, the tumor has received in- 
adequate treatment, although the patient has been 
very heavily dosed. The proper attitude toward 
such a condition is to determine accurately the 
extent of the growth, its geometrical relationship 
to surrounding structures, and, then, carefully to 
plan out the best method to apply a given dosage 
to the tumor and to avoid, so far as possible, 
radiation of any normal surrounding tissue. 

There are available methods for determining 
the depth dosage, as compared to the surface dose 
of any X-ray outfit. Our tables, based on careful 
laboratory measurements, make a simple compu- 
tation of the radium dosage with any desired 
arrangement comparatively easy. 

In the case of X-ray, teleradiation from a source 
outside the body, is the only practical method so 
far devised. In the case of radium, there is tele- 
radiation, contact radiation, by which the radium 
is placed on the surface of the growth as it presents 
in the mouth, and _ interstitial radiation—by 
which the radium is placed in the tumor itself. 


Fig. 5. Lymphosarcoma 


Undoubtedly, all of these methods and the appa- 
ratuses for employing them are familiar to you. 
The X-ray apparatus is the usual 200 kilovolt 
machine. In Figures 6 and 7, are shown the appa- 
ratus which we have employed for many years in 
teleradiation. The skin distance and the size of 
the portals can be varied to suit the individual 
case. At 10 centimeters, each portal may receive 
30 gram hours; at 2.5 centimeters, the dosage 
should not be greater than 2.5 gram hours. 

Berven is convinced that the effects of tele- 
radiation by radium are very much superior to 
those obtained by X-ray; and this is the consensus 
of all authors who have employed both methods. 
Coutard has obtained excellent results with X-ray 
alone. Personally, the author is moving toward 
the position of believing that the superior effects 
with radium are due to the methods of application 
rather than to an essential difference between the 
effectiveness of the two types of rays. 

Under conditions of low ray sensitivity, such as 
is found with squamous cell epitheliomata, or 
under conditions in which, on account of the ex- 
tent of the trouble, only a moderate dosage is pos- 
sible, there seems to be every reason to believe 
that much better results are obtained by slow, 
continous radiation over several weeks than by a 
single intense exposure. ‘To some extent, this type 
of radiation may be simulated by giving daily, or 
twice daily, a treatment over a period of several 
weeks. 

It is my opinion that contact surface radiation 
never should be employed in treating tonsil 
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cancer. It is very much less effectual than im- 
plantation and extremely difficult to carry out— 
both from the standpoints of effectually dosing the 
tonsil tumor, and the protection of normal sur- 
roundings in the mouth. 

The most convenient method of using inter- 
stitial radiation is by implantation of radon-con- 
taining tubes. These always should be covered 
either with a gold or platinum envelope. These 
radon tubes may have strings attached which per- 
mit of removal when the treatment is completed; 
or they may be left permanently in the tissue. It 
is better to use large units of radiation and fewer 
of them. Asa rule, a tonsil tumor, such as shown 
in Figure 8, should receive a total of about 15 
millicuries. The gland mass, shown in Figure 9, 
should have a similar amount. Whether 1, 2, or 3 
units are used will depend upon the shape of the 
tumor. 

In employing teleradiation, whether by X-ray 
or radium, it is essential to use cross firing. Care 
should be taken to protect the salivary glands and 
the mandible. Figure 1o shows the position of 2 
portals on the right side of the face. A third portal 
can be taken through the open mouth; and, if 
necessary, 1 or 2 portals can be used from the 





Fig. 8, left. Appearance through mouth of interstitial 
cell epithelioma of tonsil. 
Fig. 9. Appearance of neck, same case. 
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Fig. 7. Lead cylinder attached to supporting crane, car 
and track with patient in position during treatment. 


opposite side. The beam, in each case, crosses in 
the growth. Two or three erythema doses may be 
given to the primary tonsil tumor in this way 
without overdosing the skin. Effectual radiation 
of the glands, by cross firing, is more difficult. If 
the skin is fairly movable, 2 portals—such as 
shown in Figure 11—can be employed. Some- 
times a third portal may be utilized. With our 
teleradium arrangement, we always can secure 
three portals at a single level. 

In the sensitive lymphosarcomata and lympho- 
epitheliomata, everything can be accomplished by 
teleradiation. This applies both to the primary 
tumor and to the gland metastases. The actual 
technical procedures, however, are greatly simpli- 
fied by combining teleradiation with implanta- 
tion. This type of combination is essential in most 
of the transitional cell epitheliomata. In the 
squamous cell epitheliomata, principal dependence 
must be placed on the implantation technique. 
Heavy implantation frequently is followed by 
sloughs which are very slow in healing and may 
lead to discomfort over a number of months. How- 
ever, if the growth actually has disappeared, these 
areas heal and the functional result is very good. 





Fig. 10, left. 
tonsil. A third portal can be taken through the mouth. 
Fig. 11. Portals for radiating glands of neck. 


Portals used in X-ray cross firing of 
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When the histological picture is that of a low 
grade epithelioma and there are movable glands; 
and when these glands do not disappear from the 
radiation, the indication is to remove them 
surgically. If the glands are fixed, it seems prob- 
able that surgery, even for the purpose of applying 
radiation, has only a very limited value. For the 
primary tonsil tumors, there would seem to be no 
real field for surgery. In the very low grade 
tumors, if they are well limited, it might be pos- 
sible to obtain a complete removal by electro- 
desiccation; but this method surely is not so 
radical, nor effectual, as direct implantation with 
radium. 
CONCLUSIONS 


As with cancer elsewhere, it is evident that the 
percentage of cures depends on the extent of the 
trouble; and that every effort should be made to 
get patients in for treatment early. It should be 
kept in mind also that the prognosis and the treat- 
ment itself depend on the type of malignancy; and 
that, if radiation is employed, it should be carried 
to a dosage far beyond that necessary to cause a 
primary recession, or disappearance, of the growth. 
It should help to realize that a tonsil cancer, 
especially if it is of high grade malignancy, pos- 
sibly may be cured even when there is extensive 
gland involvement. The surgeons should take up 
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radiation as a new surgical instrument and not 
consider it as something versus surgery, but as a 
valuable addition to their armamentarium. 
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FYNHE chief difficulty in the diagnosis of un- 
ruptured interstitial pregnancy lies in the 
extreme rarity of its incidence. It was only 

at autopsy, prior to 1893, that interstitial preg- 

nancy was recognized. In that year Traub per- 
formed a supravaginal hysterectomy and found 
an interstitial pregnancy, and in the same week 

Lawson Tait found another at operation. 

The report of Tait’s case is most interesting. 
He writes: “On the morning of October 22, 1893, 
| was engaged in examining a specimen sent to me 
for an opinion, which proved to be an interstitial 
tubal pregnancy removed from the body of a 
patient who had died from an intraperitoneal 
haemorrhage, when there was carried into my con- 
sulting room on a stretcher, a patient... .’’ He 
then describes a case in which he made a diag- 
nosis of suppurating cyst of the broad ligament 
and which at operation proved to be an unrup- 
tured interstitial pregnancy. This is the first re- 
port published in English of an unruptured inter- 
stitial pregnancy found at operation. 

Since 1893 there have been a fair number of 
cases reported, 79 having been collected by Moore 
previous to 1922. From perusal of the literature 
one concludes that 1.5 per cent of ectopic preg- 
nancies are of interstitial variety; of these, one- 
fifth are unruptured and found only at operation. 

Interstitial pregnancy takes place in that por- 
tion of the tube which lies within the wall of the 
uterus. This portion of the tube is the smallest in 
caliber, the shortest, and the least subject to tor- 
sion. It is highly probable that isthmica nodosa, 
the so called sphincter of Kennedy, the presence 
of small fibroids in this region, or a pathological 
condition of the endometrium might be con- 
tributing factors to the etiology. It is also ap- 
parent that the etiological factors of this type of 
ectopic pregnancy are the same as for other types. 

The symptoms are obviously those of the 
ordinary ectopic pregnancy. Upon examination, 
moreover, one should be able to feel an enlarge- 
ment in one horn of the uterus. This applies, of 
course, only to the unruptured variety, for, with 
the ruptured interstitial pregnancy, examination 
might be unsatisfactory due to rigidity of the 
abdominal muscles. Enlargement of one horn of 
the uterus, associated with symptoms of ectopic 
pregnancy, should always bring to mind the pos- 
sibility of interstitial pregnancy. 


! Read at the meeting of the Oregon Pathologic Society, March 16, 1931. 


“Once 
the diagnosis is made or suspected, the treatment 
is immediate operation. Resection of the affected 
cornu may be sufficient in some cases; in others 
hysterectomy is necessary. The diagnosis usually 
cannot be confirmed without microscopic exami- 


We concur with Dutchess, who says: 


nation.”’ Most writers agree that anything short 
of supravaginal hysterectomy can result in very 
profuse hemorrhage, and unless one is desperately 
anxious to save the uterus a supravaginal hys- 
terectomy should be done. 


CASE REPORT 


The patient, aged 38 years, was admitted to Multnomah 
Hospital December 11, 1930, complaining of: (1) vaginal 
bleeding, (2) pain in the lower abdomen, (3) enlargement 
of the abdomen, and (4) sudden loss of fluid from the 
vagina. She had been well, with a 28 day menstrual cycle, 
until August, 1930, when the menstrual period was delayed 
for 1 week. Vaginal bleeding then started and continued 
almost constantly for over 2 months. The flow increased 
following exertion, and was excessive at the menstrual 
period. At the dispensary on October 24, she was examined 
and told that she had a tumor of the uterus. Bleeding 
stopped on November 1 and started again on November 
17, when she thought she was having her normal period. 
This flow lasted until December 5. On December to she 
lost considerable clear, slightly blood stained fluid from 
the vagina. For the two days following she experienced a 
continuous dull pain in the left lower abdomen, and felt 
weak and dizzy. There have been two full term children 
and two miscarriages, one at 2'4 months and one at 2 
months. 

For several years the patient had infrequent attacks of 
periodic pain in the right upper quadrant of the abdomen, 
which radiated through to the back. The last one occurred 
6 months previous to her admission to the hospital, lasted 
24 hours, and was accompanied by mild icterus and nausea. 

Physical examination disclosed an obese middle-aged 
female, not in acute pain or distress. Her general examina- 
tion was negative except for a positive gall-bladder sign and 
tenderness on both sides of the lower abdomen. The pelvic 
examination showed old induration of Bartholin’s glands 
There was a serosanguineous cervical discharge and mod- 
erate relaxation of the outlet. Bimanual examination re- 
vealed a smooth, clean cervix. The fundus was anterior and 
enlarged and contained a firm growth the size of a Japanese 
orange in the region of the left cornu. The adnexa were 
negative. The blood and urine were normal. Although 
hysterosalpingography was not done in this case, the use of 
this method would probably have made the diagnosis. Just 
prior to the operation, while the patient was under the 
anesthetic, bimanual examination was again made. At 
this time the uterus felt as before. There was a large 
nodule in the left horn of the uterus, attached to, and a part 
of, the corpus. The adnexa were negative. The pre- 
operative diagnosis was uterine myoma. 

Operation was carried out December 17, 1930. The 
abdomen was opened between the umbilicus and sym- 

















MATHIEU AND WILSON: 


Thinning in 
cornual wal 


Fig. t. Reconstructed drawing of specimen just after 
removal. Note that tumor mass appears to be part of 
uterus. 


physis. There were adhesions about the gall bladder, but 
no evidence of gall stones. The cecum was large, dilated, 
thin-walled, and blue, with multiple cobweb adhesions ex- 
tending over it and the ascending colon. The appendix was 
normal. There was a large ruptured cyst of the right ovary 
and marked varicosities in the pampiniform plexus on both 
sides. A small corpus luteum cyst was seen in the left ovary. 
The uterus was found to be considerably enlarged. The 
entire left horn of the uterus was occupied by a rounded 
mass about 6 centimeters in diameter. This mass was quite 
soft but not fluctuant. At its very top was an area 2 centi 

meters in diameter which seemed thinner than the rest of 
the wall, and it had a purplish tinge as though there was 
blood or a blood clot beneath. The mass in the left horn 
caused marked distortion of the corpus and the left ap 

pendages. The left tube appeared to be pushed around be- 
hind the uterus and was coming off of the mass well to the 
rear. The round ligament appeared to be below its normal 
position in relation to the body of the uterus. The three 
classic characteristics of interstitial pregnancy, as pre 

sented by Ruge, were noted in this case: (1) asymmetry of 
the uterus (there was marked elevation of the corpus on the 
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Fig. 3. The tumor mass, about 6 centimeters in diameter, 
is shown opened in the cornu. 
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Fig. 2. Shows uterus opened through its anterior wall 
Note small uterine opening into intramural part of tube. 


affected side); (2) asymmetry of the adnexa (the tube was 
displaced backward and downward); (3) displacement of 
the round ligament (the round ligament was displaced 
downward). Supravaginal hysterectomy was done, both 
tubes and the right ovary were removed, and the adhesions 
about the cecum were relieved by cutting. The abdomen 
was closed in the usual manner. The postoperative diag 
nosis was: (1) corpus luteum cyst of the left ovary; (2) rup 
tured corpus luteum cyst of the right ovary; (3) chronic 
cholecystitis; (4) blue cecum (cobweb adhesions); and 
(5) unruptured interstitial pregnancy in the left cornu of 
the uterus. The postoperative course was uneventful and 
the patient left the hospital on the fifteenth day after 
operation. An Aschheim-Zondek test on the patient’s 
urine, taken the morning after operation, was negative 
Pathological report. Formalin fixed specimen: The 
specimen consisted of the corpus uteri, the right tube and 
ovary, and the isthmian portion of the left tube. The uterus, 
which has been previously opened, was asymmetrically en- 
larged to about twice normal size. Except for an increase in 
substance the musculature appeared normal. The uterine 
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lig. 4. Posterior view of opened tumor mass. Note 
thickness of uterine wall around the pregnancy. 
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Fig. sA. High power photomicrograph of corporeal 
endometrium contiguous to the interstitial tumor. Normal 
glands and stroma cells. No evidence of decidual reaction. 


Fig. 5B. High power photomicrograph of sections 
through the hematomatous mass and contiguous uterine 


cavity, although slightly enlarged, was normal in contour. 
The perimetrium and endometrium appeared normal. 

The left uterine cornu embraced a hematomatous mass 
which has been opened for examination. The internal sur- 
face of the mass which evidently possessed a large central 
cavity consisted of numerous irregular convolutions of dark 
red, homogeneous friable material covered with a smooth, 
grayish blue, almost transparent membrane. The tumor 
measured 4.5 centimeters in its widest diameter and was 
everywhere surrounded by several millimeters of uterine 
muscle. The tumor did not bulge into the uterine cavity. 
Sections through the tumor and contiguous uterine muscle 
revealed an irregular coalescence of hematomatous material 
and muscle. In places the muscle in immediate contact 
with the hamatomatous material had the gross appearance 
of hyaline tissue while beyond this the muscle appeared 
normal. The isthmian portion of the left tube on serial sec- 
tion appeared normal. The uterine or interstitial con- 
tinuation of this tube traversed the musculature for a few 
millimeters and opened abruptly into the hematomatous 
mass. The right tube and ovary were essentially normal. 
Microscopic findings: Sections of the uterine muscle showed 
a rather diffuse myomatous change which, in places con- 
tiguous to the basal layer of endometrium, contained 
numerous implantations of normal uterine glands and 
stroma cells. Many of these adenomatous areas were 
situated several millimeters beneath the endometrium and 
were completely surrounded by myomatous tissue. 

The endometrium was somewhat thinner than normal 
and was composed of uterine glands and stroma cells which 
showed hypertrophic changes characteristic of premen- 
strual endometrium. In places the basal layer had invaded 
the intermuscular septa. These glands and stroma cells 
showed no evidence of the premenstrual hypertrophy noted 
above. A few, however, had undergone cystic changes. 

Sections through the hematomatous mass and contigu- 
ous uterine muscle showed in general an unorganized blood 
clot rather firmly bound to a layer of uterine muscle. Em- 
bedded in the blood clot were numerous degenerating 
chorionic villi. Intercalated between blood clot and uterine 
muscle was an irregular zone of ill developed and degenerat- 
ing decidual cells. The muscle adjoining the decidual layer 
appeared hyperplastic and was diffusely infiltrated with 
small numbers of round cells and polymorphonuclear 
leucocytes. Capillary dilatation and cedema were present 
but not constant. A degenerating chorionic villus was ob- 
served in a venous channel near the blood clot. The isth- 
mian portion of the left fallopian tube at its insertion in the 


muscle showing presence of degenerating chorionic villi. 

Fig. 5C. High power photomicrograph of _ section 
through the isthmian-interstitial junction of the left tube 
within a few millimeters of the tumor. No decidual cells 
or chorionic villi are observed. 


fundus was essentially normal. The right tube and ovary 
were essentially normal. 

Diagnosis: interstitial pregnancy. Myoma uteri with 
adenomyomatous changes contiguous to the basal layer of 
endometrium. 


Certain pathological findings in this case are 
worthy of note in that they serve well to substan- 
tiate the diagnosis of interstitial pregnancy. The 
finding of an essentially normal uterine cavity 
lined with endometrium which showed no evi- 
dence of pregnancy changes should eliminate any 
question as to the possibility of intra-uterine par- 
ticipation in the gestation. Likewise, the finding of 
a normal fallopian tube which opened into the 
hematoma within a few millimeters of its uterine 
insertion removed all suspicion of an extra-uterine 
tubal pregnancy. Finally, the composition of the 
tumor and its interstitial location with respect to 
the fallopian tube is substantial evidence in favor 
of the diagnosis of interstitial pregnancy. 


SUMMARY AND CONCLUSIONS 


In this case the symptoms of ectopic pregnancy 
were apparently overshadowed by the signs of a 
bleeding uterine fibroid, and examination under 
anesthesia did not alter this impression. The 
rarity of unruptured interstitial pregnancy and 
the shape of the uterus found on bimanual 
examination led away from the true diagnosis. 
The Aschheim-Zondek test was negative because 
the fetal elements had probably been dead a long 
time. The sudden gush of fluid mentioned in the 
complaint was probably due to the rupture of the 
sac. An enlargement in one cornu of the uterus, 
associated with symptoms of ectopic pregnancy, 
should always bring to mind the possibility of 
interstitial pregnancy. Reconstructed drawings 
and photomicrographs are shown as proof that 
this case was one of true interstitial pregnancy. 
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OVARIAN PREGNANCY 
LANNING E. LIKES, B.S., M.D., F.A.C.S., Lamar, CoLorapo 


INCE true ovarian pregnancy is rare, I feel 
justified in reporting a convincing and in- 
teresting case. About 92 cases were de- 

scribed by Dorsel as cited by Zimmermann in 
1927. 

R. M. Mayne states that the term “ovarian 
pregnancy” is used to designate that type of ges- 
tation which takes place in the structure of the 
ovary, and for physiological and anatomical 
reasons has come to be classified by the writers 
into the primary, and the secondary or so called 
abdominal types. The former is to be considered 
as meaning the fertilization of the ovum before 
its liberation from the graafian follicle, with sub- 
sequent development of the embryo entirely within 
the substance of the ovary. The secondary type is 
considered as the fertilization of the ovum after 
its liberation from the graafian follicle with de- 
velopment upon the surface of the ovary, broad 
ligament, or elsewhere; and with encroachment 
upon the nearby ovarian tissue. 

The first reported case was that of Catherine 
Van Tussenbrock in 1899, and a few years later 
Thomson demonstrated another case. 

In order to be accepted as an ovarian preg- 
nancy, certain criteria must be complied with— 
criteria laid down by Speigelberg, namely that the 
tube is intact and has no organic connection with 
the gestation sac, that the tumor is connected 
with the uterus by the utero-ovarian ligament, 
that the walls of the sac contain graafian follicles 
in various places, and that the albuginea of the 
ovary passes directly into the tumor wall. To 
these demands Norris adds that the tube on the 
affected side should show no microscopic evidence 
of gestation. It seems unreasonable to insist that 
an embryo be found in situ. 

In an article published by Carl F. Heijl in 1927, 
he writes that in 1893 Maurange had described a 
case of peritoneal hemorrhage from a ruptured 
hemorrhagic cyst in the ovary, but until after the 
publication of the works of Schauta and Burger in 


the beginning of this century these hemorrhages 
were thought to come from ruptured hematomata 
in the corpus luteum or ovarian follicles without 
any connection with ovarian pregnancy. Several 
of these cases have been described that seem to 
support this theory. 

Forssner came to the conclusion that some- 
times ovarian pregnancy cannot be excluded even 
when careful serial examination of the clots in the 
ovary and abdomen for fetal elements yields 
negative results; pregnancy is not really disproved 
until some other pathological change is shown 
that would explain the hemorrhage. 

A. Haeubner writes that Webster originally 
(1895) denied the possibility of ovarian pregnancy 
chiefly because it does not contain the endometrium 
necessary for the development of the human 
ovum, or as he calls it, “‘ Mueller’s tissue.’”’ But in 
1904 he saw a case that he himself thought was 
extrafollicular ovarian pregnancy, which showed 
decidua-like cells on the inner surface of its walls 
which consisted partly of hyalin-fibrous connec- 
tive tissue and partly of typical ovarian tissue. 
These were found also as the lining of hamor- 
rhagic cysts of the wall and of the rest of the 
ovary. He thinks that these accumulations of 
cells have the same origin as the ectopic foci or 
decidual cells that he saw in intra-uterine preg- 
nancy. As he found these foci only on the serosa 
of the uterus and the uterine appendages he thinks 
that they were derivatives of displaced parts of 
Mueller’s ducts. Ovarian pregnancy takes place 
by embedding of an ovum in such displaced 
Mueller’s tissue in the ovary which then shows a 
decidual reaction. 

Lyle A. Sutton says that, insuch cases, the early 
death of the embryo may be due to deficient blood 
supply, to some tissue reaction antagonistic to its 
development, such as that of the epithelial cells 
within the luteal cells, or in most cases to massive 
hemorrhage. In almost all cases, the chorionic 
villi have been found to be lying in a blood clot. 











Fig. 1. 
normal tubes, and a ruptured, bleeding left ovary definitely 
connected to the uterus by the utero-ovarian ligament. 


An anterior view of a slightly enlarged uterus, 


The hemorrhage may be due to rupture of the 
gestation sac, or to perforation of the ovarian 
capsule. Sampson has shown that, during menses, 
especially in the presence of an obstruction to the 
flow, or during operation on menstruating women, 
the menstruum, containing fragments of endo- 
metrium or of tubal mucosa, may pass through 
the tubes into the peritoneal cavity. The endo- 
metrial transplants may become implanted upon 
the ovary or other structures; they react to men- 
struation and to pregnancy as to any other muel- 
lerian tissues. Bleeding of the implants during 
menses may cause ovarian hematomata. A fer- 
tile ovum may become imbedded in a muellerian 
implant and find a favorable soil for its develop- 
ment. 

The possibility of tubo-ovarian pregnancy 
should be considered in all cases of apparent 
ovarian pregnancy. Tubal pregnancies usually 
terminate by abortion or by rupture; and the 
liberated ovum may become reimplanted in a 
ruptured graafian follicle, or upon an endometrial 
implant, simulating primary ovarian pregnancy. 
It is known that chorionic villi cannot long survive 
when free in blood. 

Ovarian pregnancy may take one of several 
courses. Full term pregnancies with living fetuses 
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Fig. 2. 
normal tubes, and a ruptured, bleeding left ovary definitely 
connected to the uterus by the utero-ovarian ligament. 


A posterior view of a slightly enlarged uterus, 


after operation have been reported in the liter- 
ature. The most usual course is an early ovarian 
abortion. This is followed by slight or severe 
peritoneal hemorrhage. The ovum is usually 
destroyed at this time but a secondary implanta- 
tion may result in an abdominal pregnancy. The 
embryo is rarely found in these ovarian abortions, 
frequently chorionic villi are found. 

Carl F. Heijl asks, “Can there be spontaneous 
recovery from an ovarian abortion?’ Forssner 
refers to a case published by Gilles in which 
chorionic villi were in the peritoneal clot. In 
Bovin’s case of pregnancy in tuberculous tube 
some villi were found in a clot but none in the 
tube itself. Finally, Traugott in 1926 published 
an especially instructive case of copious abdominal 
hemorrhage from the adnexa. In this case there 
were corpus lutea hematomata on both sides and 
in the blood in the abdomen a small premature 
ovum to which a few small pieces of tubal mucous 
membrane were adherent. On careful examina- 
tion of one tube, which appears to be normal, in 
serial sections, fibrin and syncytial cells were 
found at one place. Abeles in his dissertation 
describes a similar case to which Traugott refers. 
Schoenhof emphasizes the fact that there must be 
spontaneous recovery from tubal abortion, with 
only slight clinical symptoms and complete ana- 
tomical restoration to be normal. It is probable 
that there must bea similar course in ovarian abor- 
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tion too. When ovarian hemorrhage ruptures 
into the abdomen it is known that the ovum may 
be wholly or partially carried with it. Or it may 
undergo degeneration after its implantation has 
been destroyed; it may be phagocytized, ab- 
sorbed, and replaced by connective tissue. 

A chorio-epithelioma may develop from an 
ovarian pregnancy. Voigt in 1925 collected the 
known cases of primary epithelioma of the ovary 
since Kleinhaus demonstrated this disease in 1902. 
Like Kleinhaus, other authors including Iwace, 
Klotz, Sunde, and Ries accepted ovarian preg- 
nancy as the cause of their cases. 


REPORT OF CASE 


N. G., aged 27 years, married; temperature, 97.2 de- 
grees; height 5 feet 5'% inches; weight, 113 pounds; pulse, 
120 and thready; respiration, 28. She had the ordinary 
diseases of childhood—measles, mumps, whooping cough, 
and chicken pox. Menstruation started when she was 15 
years old, was regular, every 28 days. She married on Janu- 
ary 1, 1927. Menstruation was normal and regular until the 
present difliculty. She had had no miscarriages. 

On May 6, 1929, she menstruated for 5 days, and the 
flow was normal. June 30, 1929, at 12 p.m. she had a se- 
vere, sharp pain in the lower left side of abdomen, and 
there was a vaginal discharge of bright red blood. The flow 
continued. At 1o p.m., after retiring, patient was awakened, 
was nauseated, and vomited undigested food. At this time 
she fainted. The next morning Dr. Hamilton was called 
and made a vaginal examination. An enema was given and 
hot packs were put to abdomen. That afternoon, July 1, 
1929, Dr. Hamilton returned and advised the patient to 
come to hospital. He made a diagnosis of ruptured tubal 
pregnancy. 

Upon admission to the hospital, the patient’s pupils were 
contracted because of the morphine which had been given 
her for the pain. She was extremely pale and gave the ap- 
pearance of being very ill. The abdomen was rigid. Hiem 
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oglobin was 55 per cent; red blood corpuscles 3,187,000; 
white blood corpuscles 7,200; urine, negative. The previous 
diagnosis was confirmed and immediate operation was 
advised. 

While patient was on the operating table, under ethylene 
gas a vaginal examination was made and a mass could be 
felt high in the left pelvis. There was some uterine bleeding 
at this time. The abdomen was opened through a central 
incision, and considerable free blood and clots were found. 
The uterus was enlarged to about the size of a 6 weeks’ 
pregnancy; the left ovary was the size of a large English 
walnut and gave the impression that it had exploded. It 
was bleeding rather freely from the raw surface. The tube 
and ovary were removed and the raw surface was covered. 

This case fulfills all the criteria of Speigelberg 
in that the tube on the affected side was smooth, 
open at fimbriated end and gave no signs of rup- 
ture or inflammation. In serial section the tube 
appeared normal. The fetal sac occupied the 
position of the ovary; chorionic villi were found 
penetrating the wall in several places. They were 
also present in some of the blood clots. This 
ovarian mass was definitely connected with the 
uterus by the utero-ovarian ligament. 

It might be interesting to note that on May 5, 
1931, this patient was delivered, without much 
difficulty, of a living, healthy, 7 pound girl. 
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A LITHOPEDION 


FRED EMMERT, M.D., St. Louis, Missouri 
From the Department of Gynecology and Obstetrics, St. Louis University School of Medicine and St. Mary’s Hospital 


N the constantly growing literature on litho- 
pedion, we find very few cases in which the 
correct diagnosis was made before operation. 

The increasing frequency with which radiological 
examinations are being made, may bring about a 
marked change in the recognition of such condi- 
tions. No one, however, has as yet been privi- 
leged to observe the evolution of a lithopedion 
from beginning to end. The following case report, 
therefore, may lay claim to a more general 
interest. 


We have to deal with a woman of 29 years who, at the 
very end of her second pregnancy, had mild labor pains 
which soon disappeared; at the same time all movements 
of the fetus ceased. Not until one whole month later did 
she consult her family physician, Dr. Zeller, to whom I am 
indebted for the following details of the case. 

The abdomen was greatly enlarged and the fundus 
extended to the costal margins. The cervix was of normal 
size and the os closed. No fetal heart tones could be 
heard. An X-ray picture (Fig. 1) revealed a large fetus 
lying in transverse presentation, the head on the left. 
Dr. Zeller planned to do a version and breech extraction, 
but the patient refused to submit. 

This happened September 5, 1923, that is to say, almost 
8% years ago. At the present time, the patient can no 








Fig. 1. 
month past term. Transverse position; head on left side. 
“Fundus”’ at costal arch. 


September 5, 1923. Abdominal pregnancy, 1 


longer remember whether or not she had had any discom- 
fort during her pregnancy, which might conceivably be 
interpreted as an interruption of an existing tubal or 
ovarian gestation. 

By January 17, 1924, as Dr. Zeller’s notes show, the 
abdomen had become a little smaller and the top of the 
abdominal mass had receded somewhat. A second X-ray 
photograph (Fig. 2) revealed the fetus in an unchanged 
position and of about the same size. Dr. Zeller now made 
a diagnosis of an abdominal pregnancy that had gone be- 
yond term, but his urgent advice for operation was stead- 
fastly refused by the patient; for, aside from the enlarge- 
ment of the abdomen, she had no discomfort and even had 
gained in weight, and in fact, ‘‘never felt better in her life.” 

Regular examinations during the following year showed 
constant diminution in the size of the tumor. Within 1 
year, the upper pole of the mass had receded about two 
fingers’ width downward. In the summer of 1925, 2 years 
after the first examination, the top of the tumor was at the 
level of the umbilicus. The patient had regular periods 
and no subjective symptoms whatever. Another X-ray 
picture (Fig. 3) showed the fetus still in the transverse 
presentation, but the convexity of the vertebral column 
was how more pronounced; the head was lower and smaller, 
and the cranial bones were distinctly overlapping. 

The following 5 years passed without any particular 
changes. In January, 1931, the patient went to a hospital 





Fig. 2. Same case, January 17, 1924. ‘“Fundus” half- 
way between ensiform and umbilicus. Fetal position un- 
changed. 
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“Fundus” at umbilicus. 


Fig. 3. Same case, 1925. 
Fetus still transverse, but spinal column more curved and 
head smaller owing to overlapping of cranial bones. 


on account of a slight digestive disturbance for a thorough 
gastro-intestinal examination in the course of which the 
tumor was again discovered. There was now only a hard 
mass left which could be felt just above the symphysis. 
An X-ray picture was made by Dr. R. L. Sante, radiologist 
to St. Mary’s Hospital, whom I wish to thank for his per- 
mission to publish this case. This picture (Fig. 4) shows a 
calcified mass in which some long bones, the only remnants 
of the fetus, can be discerned. On bimanual examination 
I found the uterus of normal size and mobility. Above 
and a little in front of it, there was a freely movable tumor 
of excessively hard consistency. Its shape was fairly 
round and its size that of a man’s fist. I, too, urged 
operation, but the patient still objected to it. 


In view of the perfect well-being of the patient, 
it might be open to question whether I was 
justified in advising operation. The literature 
contains many examples of extreme tolerance in 
women who have carried .lithopedions without 
the slightest discomfort for several decades. On 
the other hand, there is no assurance that the 
calcified shell might not be absorbed in some place 
at any time and then a perforation of the fetal 
bones into some hollow viscus or even a fatal 
peritonitis would occur. 

Whatever the ultimate outcome in this case 
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Fig. 4. Same case, August 5, 1931. Hard tumor pal- 
pable immediately above symphysis. Calcified mass 
within which several long bones are visible. 


may be, we have here a unique observation which 
presents a multitude of unusual features, namely, 

1. An abdominal pregnancy with a living 
child was carried to term without discomfort. 

2. No disturbance followed the death of the 
child, and at no time did the organism become 
conscious of the presence of a foreign body. 
Very gradually the soft parts of the fetus were 
absorbed, and the skeleton of the child very slowly 
moved from its original position at the costal 
angle downward toward the symphysis. We 
know positively, that the integrity of the fetal 
body was preserved for at least 3 years. Some- 
time after this, the fetal membranes became 
impregnated with calcium salts, and 8% years 
after the spurious effort of labor, the formation 
of a lithopedion was complete. 

4. A happy combination of circumstances had 
enabled us to follow this evolution of a lithopedion 
from its beginning to its very end, through a series 
of impressive X-ray pictures. 

5. The gradual change from the size of a full 
grown child to that of a man’s fist could be 
demonstrated. 

6. In the literature on lithopedion no one has 
yet been able to tell at what stage of pregnancy 
the formation of the lithopedion may take place. 
The foregoing description proves that even a full 
term child cannot escape such a fate. 
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ampulla of Vater, including a portion of 

the duodenum, and _ performed chole- 
dochoduodenostomy for a carcinoma of the am- 
pulla of Vater. 


© gosto ng I successfully resected the 


The patient was a man, 50 years of age, whose only 
symptom was severe intestinal bleeding. His distended, 
normal colored gall bladder and common bile duct, the 
former not palpable through the abdominal wall, but un- 
expectedly encountered at exploration, led to localization 
of the lesion. There was no history of jaundice but for 2 
weeks there had been weakness, dizziness, and shortness 
of breath. His normal weight was 176 pounds, but by the 
time he came to the clinic he weighed only 161 pounds. 
His blood pressures, in millimeters of mercury, were 136 
systolic and 76 diastolic. His pulse rate was 100 beats each 
minute and his temperature 99.4 degrees F. There was a 
systolic murmur at the apex of the heart. The spleen felt 
soft and boggy. His family physician had told him that 
he was anemic, and on examination at the clinic his skin 
did have a yellowish-bronze color. Moreover, the con- 
centration of hemoglobin was 32 per cent (Dare), and 
erythrocytes numbered only 1,980,000 in each cubic 
millimeter of blood. Leucocytes numbered 4,800 in each 
cubic millimeter of blood, and percentages of the various 
types of leucocytes were as follows: lymphocytes, 14; 
macrocytes, 4.5; and neutrophiles, 85. Dr. Watkins 
reported that the blood smear did not give the picture of 
pernicious anemia; that regeneration seemed fairly good; 
and that there was marked hyperchromasia. The urine 
was normal. Acidity of gastric content was as follows: 
total, 80, and free hydrochloric acid, 58; both in terms of 
cubic centimeters of tenth normal sodium hydroxide. 
The concentration of bilirubin was less than 1 milligram in 
each 100 cubic centimeters of serum and the reaction was 
indirect. Roentgenological examination of the thorax, 
stomach, and colon gave negative results. In test for 
occult blood, the stool reacted positively to benzidene and 
to guaiac on each of two occasions. July 22, 1931, the day 
before operation, transfusion of 500 cubic centimeters of 
citrated blood was given. 
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Fig. 1. Adenocarcinoma, graded 2, of the ampulla of Vater. 


At operation, palpation of the duodenum in the region 
of the ampulla, although revealing some apparent thick- 
ening or enlargement, probably would have been disre- 
garded had not the gall bladder been distended and the 
possibility of an ulcerating lesion of the ampulla as a cause 
of the hemorrhage been suspected. This possibility be- 
came a probability after thorough examination of the 
small intestine, excluding the possibility of ulcer in the 
posterior wall of the duodenum, a tumor of the small 
intestine, or an ulcer in the tip of g Meckel’s diverticulum. 
The liver was not cirrhotic and the possibility of bleeding 
cesophageal varices was thereby eliminated. 

Incision begun at the pyloric sphincter, dividing it 
transversely, carried along the anterior wall of the duo- 
denum for a distance of about 6.5 centimeters revealed an 
ulcerating lesion approximately 2 centimeters in diameter, 
involving the ampulla and the posterior wall of the duode- 
num. The ease with which this portion of the wall of the 
duodenum could be brought up for resection, as shown in 
Figure 3, was surprising. Resection of the entire thickness 
of the posterior wall of the duodenum, including the 
ampulla of Vater, beginning 1 centimeter beyond the 
periphery of the lesion and carried to the pancreas, was 
accomplished, and the posterior wall of the duodenum was 
approximated by interrupted sutures of catgut, as shown 
in Figure 4. No attempt was made to isolate or identify 
the pancreatic ducts, for it was felt that the pancreatic 
fluid would seek a channel between the interrupted sutures, 
which seemingly has proved to be the case. The common 
bile duct was divided immediately above the duodenum. 
The distal end was doubly ligated with silk and the proxi- 
mal end anastomosed to tue duodenum with silk, making 
an end-to-side anastomosis. Pyloroplasty was also per- 
formed, to enlarge the outlet of the stomach. A portion 
of a No. 18 catheter, approximately 1.5 centimeters in 
length, was left in the anastomosis to serve temporarily as 
a scaffolding for healing and a channel for the transmission 
of the bile. 





Fig. 2. A section from the growth shown in Figure 1, 
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The pathological report was that the growth was an 
adenocarcinoma graded 2, of the ampulla of Vater (Figs. 
1 and 2). The patient’s postoperative course was un- 
eventful. 

August 14, the concentration of hemoglobin was 36 per 
cent; erythrocytes numbered 2,910,000, and leucocytes 
2,800 in each cubic millimeter of blood. There was moder- 
ate poikilocytosis, anisocytosis, and polychromatophilia; 
the percentage of reticulated cells was 3.8. 

The patient returned home on the twenty-eighth day 
after the operation in good condition. At request, he 
returned to the clinic September 30, at which time his 
general condition was excellent. The concentration of 
hemoglobin, which prior to operation had been 32 per 
cent, had increased to 50 per cent, and the number of 
erythrocytes had risen from 1,980,000 to 4,010,000. 


The frequency with which tumors of the 
ampulla occur is indicated by the following 
summaries which have appeared in the literature. 
In 1906, Geiser collected 51 reports; in 1913, 
Outerbridge, an additional 59. In both groups 
20 resections of the lesion had been carried out. 
Mueller, in 1925, collected 30 additional reports, 
in 8 of which resection had been done, and in 1927, 
Cohen and Colp tabulated 59 cases of tumor of 
the ampulla which had been reported from 1898 
to 1925. Fulde, in 1927, reviewed 51 cases of 
papillary carcinoma of ampulla of Vater and 
added 1 case of his own. In this group were 42 
cases in which transduodenal extirpation was 
performed in one stage, with a mortality of 42 
per cent. A review of these papers and the 
collected cases, as well as of the cases seen at 
The Mayo Clinic, brings out several interesting 
points. 

Einhorn and Stetten credit W. J. Mayo’s 
report, made in rgor, as being the first of success- 
ful transduodenal extirpation of carcinoma of the 
papilla of Vater. The patient was deeply jaun- 
diced, and preliminary cholecystostomy was 
performed. The growth was later removed by 
transduodenal resection, partly with a knife and 
partly with cautery. The patient was well for 18 
months, when pain and icterus recurred. These 
symptoms were temporarily relieved by cholecyst- 
duodenostomy. 

Interesting patients from the standpoint of 
permanency of cure include one operated on by 
Koerte which patient according to Clar remained 
cured for 17 years instead of 6 years as first re- 
ported, and Kelly and Burnam’s patient whose 
case was reported by Lewis. This patient was 
well for 8% years following resection of the 
tumor. Clar reported a patient living and well 
for more than 5 years which he stated was the 
fourth case in which extirpation of a papillary 
carcinoma of the ampulla of Vater had been per- 
formed and in which the patient lived more than 


5 years. Interesting from the standpoint of 
palliation are 2 other patients whose cases will be 
reported toward the end of this paper; 1 of these 2 
patients remained well 2 years and 9 months and 
the other, 2 years and 5 months, after resection 
of the ampulla of Vater. 

In a consideration of resection of the duodenum 
and ampulla of Vater, with cholecystduodenos- 
tomy or choledochoduodenostomy, for tumor of 
the ampulla of Vater, it is only fair to give credit 
to the palliative, conservative method of relieving 
the obstruction by anastomosis between the 
biliary and intestinal tracts and to call attention 
to Abell’s interesting case in which radium was 
applied by a very ingenious method to the 
ampullary lesion. If the patient is deeply 
jaundiced, or if his condition is such that resec- 
tion of the ampulla cannot be accomplished with 
a reasonable margin of safety, it would seem that 
the palliative operation of biliary intestinal 
anastomosis is indicated. On the other hand, 
if the patient is in good condition and the lesion 
small, producing symptoms such as bleeding, 
which may terminate the patient’s life unless 
the lesion is removed, it would seem that resection 
should be undertaken. That cholecystostomy or 
cholecystgastrostomy as a preliminary to resection 
of the ampullary lesion in deeply jaundiced pa- 
tients may be advisable, is evident. 

In further support of the argument favoring 
ampullary resection in indicated cases is the 
relative benignity of carcinomata of the ampulla. 
They are mostly adenocarcinomata of low degree 
of malignancy, producing symptoms early and 
metastasis late. Emphasizing the delay in 
appearance of metastasis, Perry and Shaw 
reported metastasis in 3 of 15 cases. In 4 of the 
cases which Cohen and Colp reported from Mt. 
Sinai Hospital, necropsy was obtained, and in 
none were metastatic growths present. 

The cardinal symptoms of the lesion are icterus, 
distention of the gall bladder, and chronic 
obstipation. Mueller called attention to the 
fact that probably the most common region of 
origin of the ampullary growth is the duodenal 
mucosa at the papilla where an ulcer may develop, 
and that jaundice, the main symptom, is present 
except in a few cases in which ulceration of the 
lesion permits a channel to form through it for 
the passage of the bile. The jaundice then will be 
intermittent or complete, depending on whether 
the bile is able to seek a channel through the 
lesion. This fact was emphasized by Einhorn 
and Stetten in their case, reported in 1924. 
There was almost total absence of jaundice, 
except for a slight attack at the beginning of the 
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Fig. 3. Upper drawing: resection of the posterior wall 
of the duodenum, including the ampulla of Vater. Lower 
drawing: method of closure. 


patient’s illness, which they accounted for by the 
fact that the tumor was ulcerative in type and 
not actually obstructive. Cohen and Colp, in 
their summary, described in detail the histological 
differences between the malignant cells which 
take their inception from the intestinal mucous 
membrane of the ampulla and those of choledo- 
chal tumors. In the former the cells are clear and 
flat; in the latter, cylindrical and rather high. 
The cells of tumors which take origin from the 
canal of Wirsung are cuboidal. Cohen and Colp 
have expressed the belief that other possible 
sources of origin may be from the glands of 
Lieberkuehn and the glands of Bruenner and also 
from aberrant pancreatic tissue in the depth of 
the ampulla. ‘ 7 
OTHER CASES 

Besides the foregoing case the following cases 
have been observed at The Mayo Clinic. Three 
were proved cases of carcinoma of the ampulla 
of Vater in which cholecystenterostomy was 
performed in 2 and cholecystostomy in 1; 3 
cases in which the lesion seemed to be tumor of 
the ampulla of Vater and cholecystenterostomy 
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Fig. 4. Choledochoduodenostomy ~ performed at the 
same operation as the procedures illustrated in Figure 3. 


was performed; 2 cases in which resection of the 
ampulla of Vater was performed, and the patients, 
who were in poor condition died; and 2 cases in 
which resection of the ampulla of Vater was 
successful. In 1 of these last 2 cases Pemberton 
operated in 1924, and in the other Judd operated 
in 1928. 


Pemberton’s patient was a man, aged 44 years. He 
first registered at the clinic September 30, 1924, complain- 
ing of stomach trouble of 2 years’ duration. He had had 
approximately twenty attacks in which severe epigastric 
pain was projected around both costal margins and through 
the body to the back. These attacks were of 15 to 20 
minutes’ duration, and were relieved by drinking hot 
water. Hypodermic injections of a narcotic were not neces- 
sary. There was no jaundice and no vomiting. For a 
year before his registration at the clinic there had been 
constant, gnawing discomfort, and loss of weight had been 
30 pounds in 2 years. There was tenderness on pressure 
over McBurney’s point. Total acidity of gastric content 
was determined as 74, and the value for free hydrochloric 
acid as 54. The quantity of gastric content obtainable 
was 140 cubic centimeters. The blood count was normal. 
The stomach and gall bladder were negative to roent- 
genological examination. The diagnosis was indeterminate, 
and abdominal exploration was advised. 

At operation October 8, 1924, a gall bladder, distended 
to grade 3, and a small cystic duct were found. The com- 
mon bile duct was enlarged, but did not contain stones. 
The pancreas was apparently normal to palpation. The 
wall of the appendix was thickened, and the organ was 
adherent to the mesentery of the cecum. Exploration 
of the stomach and duodenum revealed nothing abnormal. 
The appendix and the gall bladder were both removed. 
There were no gall stones. 

The patient returned, January, 1925, with the history 
that 3 weeks previously pruritus had developed, and that 
this had been followed by gradually deepening jaundice, 
without pain. The concentration of hemoglobin was 64 
per cent, and erythrocytes numbered 4,261,000 in each 
cubic millimeter of blood. There was no bile in the stool. 
Roentgenograms of the region of the gall bladder and 
duodenum revealed nothing abnormal. Exploration was 
made and complete obstruction of the common bile duct, 
due to carcinoma of the ampulla, was found. The common 
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bile duct was dilated to grade 3, and, when it was opened, 
it was found to contain white, flocculent, mucous ma- 
terial. The duct was explored with the finger, and, near 
the ampulla, it was contracted. A nodule of fairly soft 
consistence, about 2.5 by 1.5 centimeters was felt in the 
region of the ampulla. The duodenum was opened at a 
point near the common bile duct, the papilla evaginated, 
and the tumor found projecting from the ampulla into 
the lumen of the bowel. Microscopic examination of a 
specimen resulted in the diagnosis of colloid carcinoma. 
The growth was removed with clamp and cautery, and 
the pedicle ligated. Lateral anastomosis was made be- 
tween the common bile duct and the duodenum. The cut 
end of one of the pancreatic ducts was sutured to the 
duodenal mucous membrane. The report of pathological 
examination of the entire specimen confirmed the diagnosis 
of colloid carcinoma and offered the probability that the 
growth had developed on a basis of papillary adenoma. 
Convalescence from this operation was uneventful. The 
patient regained his general health and was able to carry 
on light work for 21 months. 

The patient was re-examined at the clinic September, 
1926, at which time he stated that 10 days previously, 
he had had a chill, followed by vomiting, and since that 
time he had had dull, aching pain in the epigastrium, with 
slow, but progressively increasing jaundice. In the period 
after the operation on the ampulla his weight had in- 
creased to 198 pounds, but in this last illness he had lost 
1o pounds. Roentgenograms of the thorax were negative. 
The concentration of bilirubin was 8.03 milligrams in each 
100 cubic centimeters of serum and the reaction was direct. 
Tests for occult blood in the stool were positive with 
benzidine and with guaiac. No abdominal masses were 
felt. Exploration was made again September 20, 1926, 
at which time a rather firm mass, 10 or 12 centimeters 
in diameter, was found involving the second portion of the 
duodenum, and the nodes behind the duodenum. It was 
judged to be too extensive for surgical removal. He re- 
turned home a short time later, and notice of his death was 
received March 20, 1927. 

Judd’s patient was a man aged 38 years who first regis- 
tered at the clinic October 15, 1928, complaining of pain- 
less jaundice of 314 months’ duration and loss of 47 pounds. 
He had had intense itching since the onset. The stools 
had been completely white until 114 months before he 
came to the clinic and then had become yellow. There 
were no chills or fever. He was emaciated, and jaundice 
was graded 4. The edge of the liver extended to the um- 
bilicus and its surface was nodular. The concentration 
of hemoglobin was 50 per cent; erythrocytes numbered 
3,260,000, and leucocytes 8,800 in each cubic millimeter 
of blood. There was 19 milligrams of urea in each 100 
cubic centimeters of blood. The concentration of bilirubin 
was 12.4 milligrams in each 100 cubic centimeters of serum 
and the reaction was direct. Roentgenologic examination 
of the thorax and stomach, and of the gall bladder, without 
dye, was negative. November 1, 1928, cholecystostomy 
and choledochostomy were performed. The gall bladder 
was large and dilated and the common bile duct tremen- 
dously dilated. A soft, movable tumor was found at the 
end of the common bile duct. A specimen, removed from 
this, was reported, after microscopic examination, to be 
tissue of a carcinomatous polyp. Because of intense 
jaundice and a long coagulation time, it seemed advisable 
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only to establish drainage of the common bile duct, post- 
poning resection of the ampulla until later. Transfusion 
of blood was given twice before operation, and three times 
afterward. ‘Transduodenal resection of the ampulla of 
Vater was performed December 21, 1928. The entire 
ampulla was excised and cauterized. Two transfusions 
were given following this operation. 

The patient returned to the clinic August 9, 1929, com- 
plaining of soreness in the right upper abdominal quadrant 
and slight jaundice. The edge of the liver was barely 
palpable; it was rounded and a little tender. The value 
for serum bilirubin was 3.4 milligrams in each 100 cubic 
centimeters and the reaction was direct. The patient was 
operated on again September 9, 1929. Exploration re- 
vealed a stricture, or a recurring carcinoma, of the am- 
pulla of Vater. There was slight induration in the region 
of the ampulla. Cholecystgastrostomy was performed. 
He returned to the clinic December 18, 1930, stating that, 
following the last operation, he had been perfectly well 
until October, 1930, when slight aching pain developed 
in the right upper abdominal quadrant, which gradually 
became severe until morphine was required to relieve it. 
There was no nausea or vomiting. The concentration of 
bilirubin was 1.2 milligrams in each too cubic centimeters 
of serum, and the reaction was indirect. Under medical 
treatment, including duodenal drainage with the Lyon 
tube, the patient’s condition improved materially. There 
seemed to be no evidence of recurrence of tumor. April 
13, 1931, he returned to the clinic with a history of pro- 
gressive loss of weight since the last visit, continuation of 
pain and the occurrence of chills and fever about once a 
month. Blood was noted in the stomach content and 
stools. April 26, after a preliminary transfusion of blood, 
exploration revealed a tumor in the region of the head of 
the pancreas, and posterior gastro-enterostomy was done. 
There was no other evidence of metastasis. The patient 
received almost immediate relief from his pain and other 
symptoms of obstruction, was dismissed from the hospital 
May 11, and was allowed to go directly home, at which 
time his general condition was fair. 
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RUPTURE OF THE PANCREAS 


CHARLES S. VENABLE, M.D., F.A.C.S., SAN ANTont1o, TEXAS 


N reviewing the literature on rupture of the 

pancreas, I have been impressed with the 

scarcity of information on the subject; most of 
the references are to case reports based upon post- 
operative diagnosis. The textbooks, too, are far 
from elaborating. True, rupture of the pancreas 
rarely occurs in comparison with the frequency of 
rupture of other solid viscera within the abdomen. 
It is also true that it may not be recognized many 
times when it should be, and because of the 
serious results which follow rupture more con- 
sideration should be given to the possibility of its 
presence in making a diagnosis following injury 
to abdominal viscera. 

The symptoms vary in the different degrees or 
types of complete and incomplete rupture and 
depend much on whether or not rupture of the 
gland is associated with hemorrhage or whether, 
after a period of apparent recovery from the ini- 
tial period of severe symptoms following the 
injury, a subsequent hemorrhage supervenes. 
With these factors in mind, an early, careful 
study and a consideration of the possibility of 
pancreatic injury seems most important in making 
a differential diagnosis in the presence of trau- 
matic lesions of the abdominal viscera. Early recog- 
nition with resultant prompt intervention seems 
the factor necessary to lower a mortality, ap- 
parently far too high. 

Embryologically the pancreas is encased in 
peritoneum, but as the fetus develops the poste- 
rior surface is covered with connective tissue 
while the borders and anterior face are con- 
tinuously covered with the reflection of peri- 
toneum—the posterior wall of the lesser peritoneal 
cavity—and so this organ becomes encased in its 
only capsule. The lesser cavity in turn is enclosed 
anteriorly by the gastrohepatic omentum, stom- 
ach, gastrocolic omentum, and mesocolon, having 
connections with the greater peritoneal cavity 
only through the foramen of Winslow. 

The pancreas lies across the ascending vena 
cava and abdominal aorta opposite the bodies of 
the first and second lumbar vertebre and over the 
dense dorsal muscles behind, while in front, be- 
sides lying within the arch of the upper abdomen 
with its strong muscle support, it is also protected 
from injury by a pneumatic cushion, the stomach, 
and a water pad, the fluid content of the lesser 
peritoneal cavity. Because of the intricate func- 
tions of the pancreas, so essential to life, and be- 


cause of its extremely pliable texture, it would 
seem that nature had provided for it the most pro- 
tected location of any organ in the body. 

The secretions of the pancreas are steapsin, 
trypsinogen, amylopsin, and from the islands of 
Langerhans, insulin. Without going into the sub- 
divisions of the chemistry of these ferments, their 
function is respectively, fat digestion by steapsin, 
and starch digestion by amylase, while tripsinogen 
is inert until activated by bile, duodenal contents 
or necrotic tissue, when it becomes trypsin and an 
active digestive agent for proteins. Insulin, of 
course, has only to do with sugar metabolism. 

This will explain why diet plays such an im- 
portant réle in the treatment of pancreatic injury, 
as these secretions are each increased or dimin- 
ished in output in accord with the demand made 
by the character of the food intake. It also ex- 
plains the varying degrees of tissue necrosis as 
well as the various treatments recommended, 
including what has apparently been the rather 
empirical drainage of the gall bladder—a pro- 
cedure which lessens the back pressure of bile into 
the pancreatic duct and so diminishes the activa- 
tion of trypsinogen in the gland, which, in- 
activated, is inert. It is this back pressure of bile 
or the necrosis of pancreatic cells following injury, 
which, through autolysis, changes trypsinogen 
into trypsin with resulting digestion of vessel 
walls and causes the frequently noted delayed or 
secondary hemorrhage. 

With this brief anatomical and physiological 
foreword, it is evident why injury to the pancreas 
of sufficient force to cause rupture is of much less 
frequent occurrence than rupture of the liver or 
spleen or kidney, but like these, being a solid 
organ, the pancreas is torn by contre coup, being 
unable to transmit the wave force created by 
the blow which is directed through its substance— 
the ship on the rocks is soon torn to pieces by the 
waves while a vessel afloat can withstand the ter- 
rific force of a storm crashing against its side. 

I believe that this method more reasonably ex- 
plains the cause of rupture of a solid viscus, 
particularly of the pancreas, than does the idea 
usually expressed that the pancreas has been 
crushed against a vertebral body. The latter 
theory certainly does not explain rupture of the 
pancreas beyond the vertebral body. 

Rupture may be in the substance of the pan- 
creas within its immediate peritoneal covering. 
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Such a rupture may be termed “incomplete.” It 
may, however, include a rent in the “capsule” 
when the rupture is called “complete.” Either 
type may or may not be associated with con- 
current or subsequent hemorrhage. The cause 
of rupture is usually a severe trauma to the upper 
abdomen directed backward, though there are a 
few cases reported as having been caused by a 
blow on the back. At the immediate time of in- 
jury, differentiation between complete and in- 
complete rupture is impossible unless there are 
present obvious signs of hemorrhage when of 
necessity the rupture is complete. 

The outstanding symptoms of pancreatic in- 
jury are usually emphasized by collapse and pain. 
Immediately there is collapse of the same type as 
that brought about by a blow in the solar plexus; 
indeed, a blow in the solar plexus, which may oc- 
cur simultaneously with injury to the pancreas, 
has much bearing on the severity of the early 
symptoms because a solar plexus injury is charac- 
terized with much more intense symptoms than 
those caused by rupture of other abdominal or- 
gans. There is extreme pallor, dyspnoea, cyanosis 
about the lips—a sign emphasized by Halstead 
as characteristic—cold sweat, rapid pulse, and fall 
in pulse and blood. 

Pain is usually commensurate with the collapse, 
very severe in the epigastrium and frequently so 
in the back. Moynihan says “that no other con- 
dition produces such unendurable agony and 
such profound collapse.” I think that this state- 
ment is possibly misleading, for while such usually 
obtains there are many cases of record in which 
neither the pain nor the collapse was so pro- 
nounced; occasionally, the initial injury has been 
considered trivial. 

The upper abdomen is usually rigid while the 
lower abdomen is tense, which condition lasts for 
from 1 to 3 or 4 hours. There is a distinct splint- 
ing of the diaphragm, particularly on the left, 
which continues, though less marked, after the 
abdominal muscles relax. Initial vomiting is the 
rule, but this vomiting is only of gastric content 
and contains no blood. As the condition of col- 
lapse subsides and the upper abdomen softens, 
the nausea disappears, the pulse regains its volume 
and the rate becomes normal, respiration is less 
embarrassed, the rhythm being regained and the 
rate of 18 to 24 returning, though the diaphragm 
remains somewhat splinted. At this stage, unless 
there is hemorrhage, it may be very difficult to 
differentiate the condition from that caused by a 
blow to the solar plexus or by severe trauma to 
the pancreas or other upper abdominal viscera. 
If, however, the syndrome suggestive of severe 
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injury persists, the presence of a pancreatic rup- 
ture should become more than a suspicion or 
suggestion. 

As the subsequent course of events is more 
characteristic, however, the diagnosis will become 
clarified. There persists a spasm of the upper 
rectus muscles with localized tenderness, most 
marked on the left. The patient complains of pain 
or soreness in the epigastrium or back, which may 
be intense and intermittent or constant. This 
pain is most suggestive of incomplete rupture and 
is due to increased swelling which creates a ten- 
sion within the peritoneal covering or “capsule.” 
The pain is promptly relieved when the “capsule” 
gives way and the tension is suddenly released. 
The condition is similar to that associated with 
rupture in a fulminating appendicitis—a period 
of well-being, covering the interval before the 
formation of a pseudopancreatic cyst, follows, if 
no hemorrhage takes place. 

If ambulatory, which the patient may be during 
the period of well-being, he walks stooped over 
holding his hand to his upper abdomen, or he 
suffers varying discomfort when he stands erect. 
When the stomach is empty, nausea may be ab- 
sent but vomiting of food or water is character- 
istic, particularly when the patient is not in the 
prone position. The vomiting is caused by em- 
barrassment to the pylorus and first portion of the 
duodenum—the early closure of the foramen of 
Winslow, characteristic in the presence of insult 
within its confines, has caused a collection of 
pancreatic fluid in the lesser peritoneal cavity and 
this in turn produces distention. The fluid pro- 
duces no other symptoms and has no effect on the 
peritoneal surfaces unless the trypsin has become 
activated or unless steapsin has found its way to 
attack fat in the mesentery or omentum. 

The statement by Mocquot, Costanum, Sis- 
trunk, and others, following their investigations, 
that pancreatic fluid has no effect on peritoneal 
surfaces, must have been based on the findings in 
cases in which the trypsin remained inactivated 
and the steapsin was in insufficient quantity or 
had not the material on which to work. As borne 
out by investigations of Coffee, Mocquot, 
Costanum, Sistrunk, and others, the physiological 
function of the pancreas is to supply its various 
ferments only on demand, and this fact must al- 
ways be reckoned with in anticipating or estimat- 
ing the potential damage the ferments may cause. 

As the pancreatic fluid collects, slower or faster 
as the case may be, a tumor mass in the upper left 
paramedial abdomen is formed over which the 
stomach is flattened and so is unable to retain but 
a small amount of the intake of fluid or solid. 
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Consequently, the loss of weight is rather rapid 
and the increase in size of the upper abdominal 
tumor progressively pronounced until in some 
cases it may reach below the umbilicus. 

Between the time of the initial disability caused 
by incomplete rupture and the subsequent break- 
ing down of the so-called ‘“‘capsule”’ and formation 
of the pseudocyst of the pancreas, with its 
mechanical syndrome, there may elapse days, or 
weeks, or months, or even years. However, the 
possibility of the trypsinogen becoming activated 
and the consequent danger of hemorrhage or 
rupture of the pseudocyst into the general perito- 
neal cavity, should always be borne in mind. 

According to Honigmann’s table, as published 
by Stern who cites 48 cases, the duration of time 
elapsing between the occurrence of the injury and 
the appearance of the tumor is shown in the fol- 
lowing: 2 cases in first week; 3 in second week; 10 
in next 2 weeks; 9 in second month; 14 in succeed- 
ing 10 months; 7 in succeeding 5 years; and 1 in 
eighth year. 

If the rupture is complete in the beginning, the 
continued severity of pain, nausea, vomiting, 
rapid pulse, and early tumor formation is sug- 
gestive in making the differential diagnosis be- 
tween complete and the more usual incomplete 
rupture in which the rupture occurs within the 
first few days of observation. However, should a 
tumor mass rapidly develop, there must be an 
associated hemorrhage; e. g. the rapid filling and 
distention of the prepatellar bursa about the knee 
following trauma associated with hemorrhage. 

During the interval of improvement or well- 
being and the return to normal or near normal as 
to circulation and body tone, the pulse is changed 
in character only in proportion to the mal- 
nutrition and general debility. The temperature 
is slightly subnormal for the same reason, while 
respiration is embarrassed only because of the 
high and more fixed diaphragm on the left. Urine 
output is dependent on fluid intake and the stool 
to some extent on food supply. 

In some of the case reports, an ileus is described, 
but I am not satisfied that this is of different pur- 
port than it is when associated with other severe 
abdominal trauma. There are no early blood 
changes, such, for instance, as the presence of a 
leucocytosis, which would indicate free blood in 
the peritoneal cavity; subsequent changes may 
show deficiency in hemoglobin and red blood 
cells only in keeping with the lowered metabolism. 
The urine is normal except as may be explained 
in later fluid deficiency and continued illness. 

«| have attempted to describe the course of 
events in the formation of the two types of cysts 


of the pancreas: (1) the pseudocyst which may 
be slow in forming and not be recognized for weeks 
or months, or even years, the reason being that a 
balance of pressure or even healing of the pan- 
creatic rent may have occurred so that the patient 
complains only of a tumor or merely fullness in the 
upper abdomen with or without digestive dis- 
turbance; and (2) the very rapidly forming cyst 
associated with extreme mechanical epigastric dis- 
tress and persistent vomiting requiring rather 
prompt surgical relief. 

An associated hemorrhage presents a very dif- 
ferent picture and its recognition depends on 
whether the hemorrhage is immediate or late. If 
immediate one knows only that an-upper ab- 
dominal viscus has been ruptured causing a 
hemorrhage, but it is impossible to tell whether it 
is the liver or pancreas which has been ruptured, 
although probably the spleen can be excluded 
because of the localizing symptoms peculiar to 
injury of it. Thus, the surgeon is confronted with 
an acute, traumatic, surgical abdomen. 

In many of the cases of rupture of the pancreas, 
however, delayed or secondary hemorrhage com- 
plicates the condition, so that early recognition is 
imperative and surgical interference urgent. 

The immediate syndrome following injury is 
that of incomplete rupture; the patient is in a 
condition of collapse, has epigastric pain, the 
abdomen is intensely rigid, the diaphragm fixed, 
etc. These symptoms may subside but there is a 
recurrence of symptoms with rapidly progressive 
intensity associated with restlessness, increasing 
pulse rate, lowering of pulse pressure, thirst, 
general and increasing abdominal distention and 
rigidity; in short the picture is that of intra- 
abdominal hemorrhage, the symptoms appearing 
suddenly following a period of quiescence. It 
may be better compared with the picture pro- 
duced by a ruptured ectopic gestation with its 
typical syndrome. 

As is always true of the presence of free blood 
within the peritoneal cavity, the blood picture 
now changes promptly to a rapidly increasing 
leucocytosis. Even if the symptoms of hemor- 
rhage are not so severe in onset and do not prog- 
ress as rapidly as described and it is found by 
comparison of the blood count at the time of in- 
jury and later that there is an increasing leuco- 
cytosis, this factor is of paramount importance in 
making a diagnosis. Therefore, blood counts 
should be frequently made during observation. 

When a diagnosis of rupture of the pancreas is 
made or reasonably suspected, because of the con- 
tinuation of suggestive symptoms, prompt surgi- 
cal intervention should be undertaken. 
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I believe, particularly if rupture is incomplete, 
that early intervention during the period of 
reasonable well-being following the initial phase 
of collapse, will reduce the very high mortality, 
for then we make use of the opportunity offered 
by a period of election when work may be more 
thoroughly done and with far less hazard than in 
the presence of secondary hemorrhage when the 
patient is again approaching extremis. This 
opinion is based on a review of a large number of 
cases; one case which I am reporting seems 
particularly illustrative of this point. It would 
seem also that the morbidity may be shortened, 
as less opportunity for the activation of trvypsin- 
ogen would have occurred. Even though no 
lesion is found, an exploratory operation seems of 
little significance compared to the danger to be 
combated should emergency arise. 

The choice of approach is the paramedial in- 
cision around the inner border of the left rectus 
which is retracted outward. The peritoneum is 
entered through the bed of its belly. The tumor 
mass, with the stomach flattened out over it and 
possibly with the gastrocolic omentum and trans- 
verse colon lifted up by it, now presents. The 
great omentum and transverse colon are lifted out 
of the wound and reflected upward so that the 
mesocolon, distended over the lower margin of the 
tumor, isexposed. The tumor mass is obviously fluid 
transmitting a colorless appearance unless there is 
hemorrhage when it is biuish. The abdominal 
cavity is walled off by means of packs, an opening 
is made through the mesocolon into the lesser 
cavity, and the fluid is withdrawn by a suction 
apparatus. When the fluid is withdrawn the 
opening through the mesocolon can be easily en- 
larged to permit of easy access to the pancreas. 
Any bleeding point is ligated and the rent in the 
pancreas is sutured, particular pains being used to 
preserve and protect the pancreatic duct. In 
suturing the pancreas its extreme friability should 
be remembered and the sutures not drawn too 
tightly; also as catgut is an animal tissue and, 
though chromacized, will be promptly digested, 
linen is the preferable material to be used at this 
stage. Silk is possibly admissible as the animal 
substance will probably withstand long enough to 
permit union. I mention these facts because of an 
experience I had in closing a pancreatic rent with 
No. oo chromic catgut in which the wound re- 
mained perfectly dry for 4 days when drainage of 
pancreatic secretion became profuse. 

Means for subsequent drainage should be in- 
stituted, for which purpose a small rubber tube 
(about No. 15 F.) is threaded through the gastro- 
colic omentum into place when the opening in the 
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mesocolon is closed. The tube is stabilized by 
means of a pursestring suture in the gastrocolic 
omentum and brought out of the abdomen 
through a stab wound lateral to the abdominal 
incision, which is now closed in the usual manner. 
The tube is connected to a container on the side of 
the bed and in this manner most of the pancreatic 
ferments, which are so destructive to tissue, may 
be carried off, the amount of drainage observed, 
and its character and change recorded. 

This record is important and interesting, for the 
character of the fluid is controllable by diet. 
Wahlgemund first suggested in 1910 the value of 
an antidiabetic diet which has been in general use 
since then. In the treatment of a case Fast found 
that the addition to the diet of 2 ounces of karo 
each 24 hours reduced the secretion from 4 to 2 
ounces daily. Amylopsin does not have any effect 
on tissue while trypsinogen, unless activated by 
bile or necrotic tissue, whether caused by bacteria 
or otherwise, is inert and is easily subject to con- 
trol by diet. By a rigid antidiabetic diet the 
secretion may be made almost trypsinogen- and 
steapsin-free, while with the addition of proteins 
and fat they will reappear. An alkali should be 
given, as the hydrochloric acid of the stomach ex- 
cites the flow of trypsinogen. For this purpose, I 
found recently that calcium gluconate could be 
taken over a long period with none of the distress 
incident to too much sodium bicarbonate. Taka- 
diastase or pankeron, or some similar pancreatic 
substance may be given to make up for the se- 
cretion lost through drainage. 

Incident to drainage there is some leakage 
around the tube, however well placed, so that it 
is necessary that skin protection be provided. In 
a recent case I found xeroform to offer the most 
perfect skin protection; there was not even red- 
ness of the skin at any time and no desquamation. 
In a case of severely destructive wound necrosis, 
Fast used Witte’s pepton locally with good re- 
sults. For the same reason that an alkali is given 
to neutralize the acid of the stomach, decinormal 
hydrochloric acid has been suggested and used 
locally in an attempt to control wound necrosis 
due to pancreatic ferments, but I concur in the 
belief that it is of value because it incites the flow 
of trypsinogen. The use of meat extract about 
these wounds is also contra-indicated because it 
helps to form trypsin. Both the mortality and 
morbidity in wounds of the pancreas are largely 
dependent upon the quality and quantity of the 
pancreatic juices liberated. Far the greatest harm 
is done by trypsin, which has been found to be the 
outstanding factor in the creation of the com- 
plications and sequel I have described. 
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The following five cases seem to illustrate the 
most salient points in the early recognition of this 
condition as set forth in this article and as 
described in reports of cases from the literature. 
Iam indebted to Drs. W. B. Russ and Omer Roan 
for the opportunity of presenting two of the cases. 


“Case 1. H. W., girl aged 11 years, was admitted to the 
Lee Surgical Hospital, August 12, 1914. She had been 
thrown from a horse 5 days previously, at which time she 
sustained a scalp wound and a blow in the abdomen from 
the pummel of the saddle. She was in severe shock from 
which she recovered in an hour or so, but she continued to 
complain of pain in the epigastrium. The scalp wound was 
not serious. The next day she was much improved and the 
third day was up. The fourth day the pain and distress in 
the upper abdomen had returned, and had progressively 
increased in severity. On admission to the hospital on the 
fifth day the child was obviously ill, with pallid and anxious 
expression; nausea, but no vomiting; pulse, 120, tempera- 
ture, 100; respiration, 26 and thoracic. The abdomen was 
rigid and particularly tender in the epigastrium. The blood 
count showed red blood cells, 4,200,000; hemoglobin, 76 
per cent; white blood cells, 12,300. A diagnosis of injury, 
probably rupture of an upper abdominal viscus, was made. 

When the abdomen was opened no free blood was found 
in the cavity, and no injury to the liver or spleen. Through 
the stomach, a mass about half the size of a lemon could be 
felt. An opening through the gastrocolic omentum was 
made and a tumor mass of purplish hue involving about 2 
inches of pancreas and extending downward about 3 
inches retroperitoneally, was disclosed. 

The posterior peritoneum was incised and the necrosed 
tissue and disorganized blood clot were removed. A drain- 
age tube was inserted into this cavity and brought out 
through the abdominal wound. The drainage was sero- 
sanguineous for 24 hours when it began to clear and become 
profuse. Efforts to guide it into a container were un- 
successful as was protection of the skin with zinc oxide, 
so that tissue necrosis was severe. On the seventeenth day 
there occurred a very profuse secondary hemorrhage which 
was controlled by packing. Following a stormy con- 
valescence the drainage gradually subsided and the child 
was discharged December 8, 1914, generally improved but 
with a sinus which finally closed in February, 1915. 

CasE 2. M. W. T., male, aged 22 years, was admitted to 
the Lee Surgical Hospital, November 16, 1926. The day 
before entrance, he had been kicked in the abdomen in 
branding a steer. The injury was followed by exquisite 
upper abdominal pain, collapse, and the vomiting of gastric 
contents. In 2 or 3 hours the general condition of the 
patient had improved but the pain in the abdomen and the 
back between the shoulder blades continued and required 
repeated doses of morphine. When he entered the hospital 
his general condition was fair, the pulse, 90; temperature, 
99; respiration, 22 and somewhat thoracic with partially 
splinted left diaphragm. The upper abdomen was fairly 
rigid and there was a distinct spasm of the upper left 
rectus. The lower abdominal muscles were not in spasm. 
There was no nausea but an anorexia; no abdominal dis- 
tention. There has been no stool but he had passed gas 
per rectum. The blood count showed red blood cells, 
4,700,000; hemoglobin, 82 per cent; white blood cells, 
8,400. The Wassermann reaction was negative. The urine 
was normal. ; 

This condition continued throughout the succeeding 48 
hours, with no abatement of pain. A diagnosis of probable 
injury to the liver or pancreas was made, and an explora- 
tory laparotomy was done. A high left rectus incision was 
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made but nothing abnormal was found when the abdomen 
was opened. The stomach was distended but was relieved 
by means of a transnasal lavage, and a small hard mass 
could then be felt through the stomach walls in the region of 
the pancreas. An opening through the gastrocolic omentum 
was made and the pancreas was exposed. A mass about the 
size of half an egg was found on the pancreas behind the 
distended posterior peritoneum; this was incised and about 
2 ounces of murky fluid was removed. There was an ir- 
regular rent about 1 by 2 centimeters in the substance of 
the gland a fingerbreadth from the left spine. This was 
brought together by two looping linen sutures and the 
“capsule” was closed. A drainage tube was placed at the 
site of the opening and brought out through the gastrocolic 
omentum in a separate opening and through a stab wound 
in the abdominal wall. The gastrocolic omentum and the 
abdominal wall were closed in the usual way by layers. 
Through the drainage tube a small amount of serosanguine- 
ous, then serous, fluid was conducted into a’ container. 
Pancreatic ferment never appeared ithe drainage. The 
tube was withdrawn on the ninth day and the stab wound 
closed spontaneously 3 days later. The abdominal wound 
healed per primam. 

Convalescence was uninterrupted and the patient was 
discharged on the twentieth day. A rigid antidiabetic diet 
was instituted in the beginning and maintained for 8 weeks. 
I have seen this man twice since and he has remained well. 
Neither during his immediate postoperative convalescence 
nor since has there been any evidence of sugar imbalance. 

CaAsE 3. Miss R. C., aged 12 years, came into the 
M. & S. Hospital March 30, 1929, because of a slowly de- 
veloping tumor mass in the upper abdomen, and nausea 
and vomiting. This patient gave a history of a fall, 1 week 
before admission, on a picket fence, one of the pickets 
striking her in the epigastrium. At the time she had a great 
deal of pain in the upper abdomen with some vomiting. 
The pain lasted for a few hours but she was so well that she 
attended school the next 2 days. On the third day nausea 
became so marked that there was frequent vomiting, es- 
pecially after the intake of any liquid food. The doctor 
noticed at this time a small mass in the epigastrium about 
midway between the xiphoid and umbilicus. During the 
next 4 days this mass gradually increased in size, and the 
nausea and vomiting became worse. 

On admission to the hospital the child was fairly com- 
fortable in bed, and only when she moved about or when 
the tumor mass was manipulated did she become nauseated 
and at times vomit some bile-tinged material. Nothing in 
particular was found on physical examination except the 
mass in the epigastrium in the midline, about the size of an 
ordinary orange. The mass was quite tender and was not 
movable. 

Laboratory examinations at this time showed the follow- 
ing: the urine had a specific gravity of 1.030, with albumin 
one plus; sugar, negative. Microscopic examination of the 
urine showed a few pus cells and a rare red blood cell. 
Before operation the blood count showed 18,200 white 
blood cells with 90 per cent polymorphonuclears; 5 per cent 
small lymphonuclears; 3 per cent large lymphonuclears; 
and 2 per cent eosinophiles. 

The probable diagnosis was ruptured pancreas with 
hemorrhage, and the patient was operated upon April 1, 
1929. 

At operation the mass that had been palpated was found 
to be an accumulation of blood that had collected in the 
lesser peritoneal cavity, thus causing a protrusion of the 
stomach and gastrocolic omentum. The omentum was 
opened about midway between the stomach and transverse 
colon, and the gastrohepatic ligament was opened over the 
head of the pancreas. There was now revealed a ruptured 
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pancreas that was still oozing. Gauze packing was placed 
in this area, and drainage through the gastrocolic omentum 
was established, and the wound was closed. The patient 
had a rather stormy convalescence. On the third day all of 
the packing was removed. After that there was a great deal 
of drainage of pancreatic juice, with an associated irritation 
and some digestion of the abdominal wall. This condition 
prevailed for about 2 weeks. The first 3 or 4 days the 
amount of drainage was practically a liter in 24 hours, but 
the amount gradually decreased. There was never any 
change in the blood sugar, and never any evidence of 
colonic irritation during the time of profuse pancreatic 
drainage. 

Her general condition remained as good as could be 
expected. About the end of the second week the drainage 
suddenly stopped. She improved steadily and on April 26, 
1929, was discharged in good condition. 

Case 4. Miss G. L., aged 17 years, was admitted to Nix 
Hospital July 9, 1931. Patient had been in an automobile 
wreck June 14, 1931. She was riding in the rumble seat 
when the car struck a tree and she was thrown forward, 
striking the upper part of the abdomen against the ledge of 
the car. She sustained an injury to the nose at the same 
time. She was not knocked unconscious, but felt very sick 
and weak, with a severe pain in the stomach. She was given 
a hypodermic and went to sleep. The next day she felt 
better but still had some pain in the stomach and upper 
abdomen and was nauseated. From that time the abdomen 
became gradually enlarged. On admission to the hospital 
she was walking in a stooped position, had no energy, and 
was easily fatigued. She could not keep anything on the 
stomach and the vomitus was green and bitter. For the 
past ro days she had had severe pain constantly, but now 
there was no pain when lying down. 

Examination on admission revealed an underdeveloped 
and poorly nourished girl of 17. She appeared anemic, the 
skin had a very peculiar color, though she seemed not 
acutely ill. General examination was negative except for 
the abdomen, which presented a large, symmetrical tumor 
mass, filling the ensiform region and extending down on the 
left to below the umbilicus. This mass was tender to palpa- 
tion, but the distention was too great to elicit muscle 
spasm. The tumor was distinctly fluid. 

The temperature was 99; pulse, 80; respiration, 20, 
thoracic. The blood count showed red blood cells, 4,180,000; 
hemoglobin, 81 per cent; white blood cells 7,100. The 
urine showed albumin 1 plus; no sugar. 

The pre-operative diagnosis was ruptured pancreas; 
pseudopancreatic cyst. 

Through a left, high paramedial incision, the left rectus 
was retracted to left and the peritoneum entered behind the 
muscle belly. The stomach was flattened over a large fluid 
mass which completely filled the lesser peritoneal cavity. 
The liver and spleen were normal. The greater omentum 
and transverse colon were lifted out through the upper angle 
of the wound and the lower abdomen was protected with a 
wet saline pack. The presenting cyst wall was now entered 
by means of blunt dissection through the mesocolon and 
2,200 cubic centimeters of murky fluid evacuated. An 
oblique rent through the capsule across the pancreas about 
halfway through its substance was now seen. There had 
been no bleeding. The rent was closed with No. oo chromic 
catgut, and a rubber tube was passed through the gastro- 
colic omentum, placed, and brought out through the ab- 
domen. The opening in the mesocolon was now closed, the 
colon replaced and the abdomen closed in the usual way. 

Examination showed that the fluid removed was not 
digestive of protein, was faintly digestive of fat and entirely 
digestive of starch with amylase almost entirely in pre- 
dominance and with trypsinogen not activated. There was 
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Fig. 1. Photograph in Case 4, showing wound healing 
without destruction of abdominal wall or skin. 


a medium amount of sero-sanguineous drainage the first 24 
hours, after which there was no drainage until the fourth 
day, when the drainage of clear fluid became profuse, which 
on examination was found to be amylase. This drainage 
continued in varying amounts of from 12 to 3 ounces to a 
few drams, in 24 hours until August 3, when it entirely 
stopped. Repeated tests showed a predominance of 
amylase. 

A rigid antidiabetic diet was maintained and steady im- 
provement of her general condition continued with no sugar 
imbalance. The abdominal wound healed per primam, 
and at no time was there an irritation by digestive ferment 
of the wound or skin which was kept covered with a thick 
paste of xeroform. 

Patient was discharged from the hospital August 12, 
1931, ambulatory, with wound and sinus entirely closed. 
Subsequent examination September 26, 1931, showed that 
she had gained 11 pounds, that she had had no digestive 
disturbances, the skin clear, and that she felt perfectly well. 


One observation of interest to me in this case 
was the apparent activation of trypsinogen by the 
catgut used in the suture of the pancreas and with 
its subsequent digestion in contrast with the en- 
tirely dry wound in Case 2, when linen was used 
for suture material. 


Case 5. M. J. S., male, aged 56 years, was admitted to 
the Nix Hospital, July 7, 1931. He had cranked an auto- 
mobile in gear and had been thrown against a work bench, 
striking himself below the left costal margin. Immediate 
pain was severe and he felt very sick and faint. After a 
short time he walked into the house, complaining of pain 
in the region of the left loin and left upper abdomen and of 
extreme weakness. An hour later, about 11 a.m. he was 
seen by his physician, who stated that as he was not in any 
great pain or shock no treatment would be instituted but 
he advised the patient to remain at rest and report any 
symptoms that might arise. A few hours later the pain in 
the upper abdomen recurred, was associated with weakness 
and a feeling of faintness, so he was sent to the hospital 
at 4 p.m. 

The complaint on admission to the hospital was dull pain 
in the left upper quadrant of the abdomen, especially on 
any manipulation of this region. The pain was described 





658 SURGERY, 


more as an uncomfortable feeling associated with general 
weakness. 

The patient was in shock, the skin was pale, as were also 
the conjunctiva and mucous membrane of mouth. The 
pupils were equal and reacted to light and accommodation. 


Chest expansion was equal on both sides. Breath sounds 
and resonance were good. There was only slight external 
evidence of injury to the upper abdominal wall. On pal- 
pation tenseness and bagginess of the abdomen internal to 
the spleen were noted. Pressure elicited pain and tender- 
ness in this region and on percussion dullness was noted. 
Peristalsis could be heard. Blood pressure was 80-40; 
pulse, 76; temperature, 97.6 degrees; respiration, 20. The 
blood count showed red blood cells 5,800,000; white blood 
cells 25,250; polymorphonuclears 86 per cent. Urinalysis 
showed albumin but no sugar. 

A pre-operative diagnosis of ruptured spleen was made. 

Operation was done at 5 p.m. The abdomen was opened 
through a high left paramedial incision. Some free blood 
was found in the abdomen but there was no injury to the 
liver or spleen. The lesser peritoneal cavity was filled with 
blood. An opening through the gastrocolic omentum was 
made and the blood was evacuated. The pancreas had 
been wounded through the capsule, the rupture going com- 
pletely through the gland to the left of the midline. A 
spurting vessel was ligated, an unsuccessful attempt was 
made to suture the gland, and, the hemorrhage being con- 
trolled, the wound was closed. The patient became rapidly 
and progressively worse and did not respond to supporting 
measures. There was a continuous rise in temperature to 
107 degrees F. and an increase in pulse rate beyond 160, 
when the patient died at 8 p.m., the second morning or 38 
hours after operation. 

At necropsy the peritoneal cavity was found filled with a 
thick fluid mixed with blood, many lymph plaques and 
areas of fat necrosis, while within the lesser cavity there 
was a collection of murky fluid mixed with blood and severe 
necrosis of both sides of the wound in the pancreas. 


This case illustrates that the severity of a lesion 
in the substance of the pancreas may not always 
be measured in terms of the severity of pain or the 
extremeness of collapse. It is apparently this sort 
of exception that makes it so difficult to lay down 
a rule and if there be a rule makes it so hard to 
follow. If anything this case may suggest the 
value of an early blood examination, very close 
and careful observation, and possibly the pro- 
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priety of early exploratory operations, when the 
possibility of injury to the pancreas is persistently 
suggestive. 
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THE SURGICAL CORRECTION OF UTERINE DISPLACEMENTS 


OnE HUNDRED CONSECUTIVE CASES OPERATED UPON BY THE MOopIFIED GILLIAM METHOD 
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HERE are few gynecological entities to 

which so much interest and consideration 

have been devoted as has retrodisplacements, 
their symptomatology, and treatment. The facts 
that for a considerable time no uniform opinion 
could be formed regarding the proper mode of 
treatment, and that the surgical correction of 
retrodisplacements left the relief of symptoms un- 
certain, account for the numberless contributions 
to the literature. The recurrence of symptoms 
following operative correction has led to numerous 
modifications of the surgical technique. Dr. Van 
de Velde in 1910, at the Gynecological Conven- 
tion held in St. Petersburg, reported 217 different 
surgical methods. Since then additional variations 
of technique have been suggested. 

The publication of a large series of cases ob- 
served and operated upon by the same individual, 
by means of the identical operative procedures, 
may afford valuable information and serve to sup- 
port already established principles in the treat- 
ment of this condition. 

The present series of cases consists of 100 in 
which surgical correction was performed in young 
women still in the reproductive age period. All of 
these cases are from my private practice and were 
followed up by myself for a period of 15 years. 

In establishing the indications for surgical cor- 
rection I have observed the following principles: 
retrodisplacements without symptoms require no 
treatment, and therefore in such cases, to avoid 
unnecessary worry or the illicitation of imaginary 
symptoms, the patient is not informed of the 
presence of the condition. In cases in which no 
extragenital origin of the symptoms could be 
found, and in which the patient’s complaints were 
believed to be produced by the pelvic pathology, 
surgery was advised, except in the presence of 
contra-indications. One such contra-indication 
is retrodisplacement concomitant with adnexal 
disease, which would necessitate the removal of 
the adnexa. Operation in this type of case should 
be avoided during the reproductive age period. 
Other contra-indications are general debility, 
marked asthenia, lesions of vital organs, etc. 

The use of pessaries should be reserved for 
temporary correction, as in the first few months of 
pregnancy, or when the patient refuses to undergo 


an operation. It has been my experience that 
pessaries do not cure retrodisplacement, and that 
after their use for a period of years, the removal of 
the pessary leads to the recurrence of the original 
symptoms. The disadvantages of the pessary 
method of treatment are well known but the im- 
portance and significance of the psychological 
effect produced by the foreign body in the vagina 
has been too little emphasized. In several cases 
under my observation, the continued use of the 
pessary caused inhibition of sexual desire and led 
to serious marital maladjustment. In all cases in 
which the correction of the retrodisplacement is 
indicated, the pessary should not be a method of 
choice. However, the pessary may be a valuable 
aid in diagnosis and in determining whether or not 
the symptoms are actually caused by the retrodis- 
placement or whether the retrodisplacement of 
the uterus is coincidental with other pathology. 
In those cases in which the symptoms are allevi- 
ated by the insertion of the pessary, a permanent 
surgical correction is definitely indicated. 

All of the following cases were operated upon 
by the modified Gilliam method. The operative 
procedure is as follows: The abdomen is opened 
by a small midline incision extending downward 
to a point directly above the pubis. The fascia 
and peritoneum are incised in the linea alba. The 
patient is placed in Trendelenburg position and 
the intestines pushed upward by means of a pad. 
The uterus is then brought forward into the cor- 
rect position and both round ligaments are 
grasped with clamps. A small opening is made 
in the fascia on both sides and a clamp is pushed 
through the muscular layer and peritoneum. The 
round ligament is brought through the newly 
formed canal and is fixed to the outer surface of 
the fascia, two silkworm gut sutures being used 
on each side for this purpose. The round liga- 
ment is not shortened, only a small loop being 
fixed above the fascia. This technique varies 
from the original Gilliam method at two points. 
First, the ligament itself is not shortened, but 
simply fixed above the aponeurosis. Shortening 
of the round ligaments is not essential in the at- 
tainment of a permanent satisfactory result. The 
fixation of a small loop above the fascia, when its 
distance from the uterus is properly selected, 
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serves the purpose well, and thus the free mobility 
of the uterus is insured. The second modification 
of the original technique is the use of silkworm 
gut as suture material for the fixation of the 
round ligament. It is important that stress be 
placed on securing a permanent fixation of the 
ligament, and this is accomplished by using 
non-absorbable suture material. Some authors 
(Graves, Barrows) report the occurrence of in- 
fection following the use of silk ligatures, which 
in certain instances required the removal of the 
suture. Gilliam observed suppuration in a con- 
siderable proportion of his cases. In the present 
series of cases in which silkworm gut was used 
exclusively, no complications were observed due 
to the suture material. There was not even 
marked tenderness around the ligature. 

I adhered to this operative procedure in all my 
cases because I consider it the simplest and quick- 
est procedure. It also gives good and permanent 
results without distorting the normal pelvic 
anatomy. 

Table I shows the results in one hundred surgi- 
cal cases. Under the heading “fair result” are 
recorded those cases in which the uterus was 
found to be retrocessed without having assumed 
an extreme pathological position. 


TABLE I.—RESULTS 


Cases 
IE MN on a go ed eee gh eRe 100 
RN hi a ig hin wails inp noses pede 6 xe 77 
ED hs an oi a oalamig MOSER EREDE 65 
Re et cL ae Mine oe Wak wet 12 
SN IS cn cals Sag whe argon’ bk ce SIRT ew ° 


There was no mortality. Postoperative com- 
plications were of minor importance, such as sec- 
ondary union of the abdominal incision due to 
serous discharge from the fat tissue of the abdo- 
men. Postoperative cystitits occurred in 4 cases. 
Serious complications such as herniation of the 
abdominal scar or intestinal obstruction, which 
have been reported by various authors, were not 
observed in any of my cases. It seems remark- 
able that in the 77 cases which were followed up 
for a considerable period of time after operation, 
no recurrences were found. 

Thirteen patients in this series became pregnant 
subsequent to the operation and 4 aborted in 
the second and third month. Investigation re- 
vealed that in two of these cases the abortion 
had been induced, while in the other two cases 
the cause of abortion remains unknown. Five 
cases, in which gravidity occurred, were under 
my care during their pregnancy and were per- 
sonally delivered. These pregnancies were un- 
eventful except for moderate discomfort in the 
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lower abdomen during the first 4 morths. This 
discomfort was probably caused by traction on 
the suspended ligaments. No symptoms due to 
the suspension were observed in the latter months 
of pregnancy. Labor was in no way influenced 
by the previous operative procedure, and in each 
instance following delivery, the uterus again re- 
sumed its corrected position. 

In reviewing these surgical results, the conclu- 
sion may be drawn that permanent correction is 
assured by the simple method described. Com- 
plicated surgical procedures, which frequently dis- 
tort the normal anatomy are unnecessary for the 
purpose of accomplishing permanent suspension 
of the uterus. Dannreuther, who in his recently 
published paper reviews his extensive material, 
consisting of 180 cases, operated upon by six dif- 
ferent surgical methods, emphasizes that “no 
single technical procedure is universally appli- 
cable.” The fact that the etiology and mechanism 
of retrodisplacement is complex, suggests that no 
routine procedure for its correction is to be ad- 
vised. Every case of retrodisplacement requires 
careful pre-operative study with reference to the 
changes in the pelvic anatomy. According to my 
experiences the modified Gilliam method cannot 
be considered a routine procedure, as it is pos- 
sible to individualize each operation by selecting 
the proper distance of the round ligament loop 
from the uterus and also by varying the proper 
site on the fascia where the fixation is to be made. 
The possibility of varying the relationship be- 
tween these two points to each other, gives ample 
latitude for adapting the operation to the indi- 
vidual requirements. In applying this method it 
is essential that as much deliberation and study 
be given the suspension of the ligament as to any 
plastic operative procedure. 

At the time of operation one frequently dis- 
covers pelvic pathology which could not be de- 
tected at the pre-operative examination of the 
patient. 

Table II lists the additional procedures found 
necessary in my 100 cases. 


TABLE II.—ADDITIONAL PROCEDURES 


Cases 
pd 
Freeing of pelvic adhesions....................... 36 
Vaginal repair............ eta eee aE mr ae 59 
CO ae reer eee 
Amputation of cervix...... Petey Core eae ee 
CS EGR ere errr ey yer 13 
CE Re Pee eer eet rrr ee caer 3 


In 13 cases the diseased condition of the adnexa 
was so extensive that their removal was neces- 
sary. As previously stated, I do not advise any 














operation in young women which might interfere 
with the reproductive function, but in these cases 
it was necessary to remove the adnexa because 
the pre-operative examination did not reveal the 
extent of the pathology. In the 3 cases in which 
myomectomy was performed, the fibroids had not 
been found previous to operation. The myomata 
were of subserous type and of moderate size. In 
almost all cases the appendix was removed as a 
prophylactic measure, but it is interesting to note 
that the histological findings of the removed ap- 
pendices revealed pathological changes in 54 in- 
stances. These additional findings indicate that 
a large number of cases which are diagnosed pre- 
operatively as simple retrodisplacements are com- 
plicated by other pathological conditions. It is, 
therefore, inadvisable to utilize an extraperitoneal 
operation for the correction of a retrodisplacement 
and at the time of operation it is essential that 
a careful exploration of the abdominal organs be 
made to determine the possible presence of any 
condition not diagnosed prior to operation. When 
undertaking a surgical procedure for the correc- 
tion of retrodisplacement, it is well to remember 
that the patient consults the gynecologist for the 
alleviation of certain symptoms and the restora- 
tion of her health and not primarily for correction 
of the displacement. Since in many cases it is 
impossible to determine whether the symptoms 
are caused by the retrodisplacement or some coin- 
cident pelvic pathology, it is not sufficient simply 
to perform a routine ventral suspension. In each 
case a thorough exploration of the pelvic cavity 
should be made and the appendix should be 
removed. 

A follow-up examination with special reference 
to the alleviation and cure of the primary symp- 
toms is less satisfactory than the anatomical re- 
sults of the surgical procedure. 

Table III lists the chief complaints and the 
results following operation in the 77 cases which 
were followed up. 

It is disappointing to note that in approxi- 
mately 60 per cent of these cases the operation 
failed to bring about the subsidence of the symp- 
toms of backache and abdominal pain. This is 
particularly discouraging as every effort had been 
made prior to operation to eliminate any possible 
extragenital origin of the symptoms. The etiology 
of the symptoms of backache and abdominal pain 
remains obscure, and since positive knowledge of 
the exact physiological mechanism involved is 
lacking, their interpretation remains a matter of 
speculation. The high percentage of recurrence 
of these symptoms after successful ventral sus- 
pension indicates that, even when careful pre- 
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TABLE III.—CHIEF COMPLAINTS; RESULTS 


Symptom 


























| Total | Cured | Improved | No change 

Pain in lower ab-| | | 

domen and back | 68 | 27 12 | 29 
Menstrual disorders| 

(dysmenorrhea, 

menorrhagia, and 

metrorrhagia) 48 44 2 2 
Bearing down sen- 

sation 26 18 6 2 
Urinary symptoms Io 8 | I | I 

= pas fe 

Leucorrhoea 37. | 27 «| 8 | 2 
Sterility 12 | eee | 5 


operative study is made, it is impossible to rule 
out other causative factors. It is therefore unwise 
to promise a patient permanent relief or cure by 
means of surgical intervention. 

In those cases in which the chief complaint was 
a menstrual disorder, correction of the retrodis- 
placement was followed in the majority of cases 
by complete alleviation of symptoms. Here again, 
however, the disappearance of symptoms cannot 
be ascribed entirely to the correction of the mal- 
position, as in all such cases with menstrual dys- 
function a curettage was performed prior to lapa- 
rotomy. Even if the curettage plays a dominant 
role in the cure of the menstrual dysfunction, the 
correction of the retrodisplacement may be an 
important factor in the prevention of the recur- 
rence of pathological changes in the uterine mu- 
cosa, which were originated by the displacement. 

Marked improvement was also observed follow- 
ing operation in those cases in which bearing- 
down sensation and urinary symptoms constituted 
the chief complaints. A study of the cases in 
which there was unsatisfactory postoperative re- 
lief from symptoms revealed the following attend- 
ant conditions. Each of the following abnormal 
conditions were found to be present in one of the 
cases in this group: neurosis, chronic anemia, 
general debility, tuberculosis, nephrolithiasis, 
cholecystitis. These findings may very well ac- 
count for the failure of subsidence of symptoms 
following the operation. 

The supposition that retrodisplacement of the 
uterus may be a causative factor in the produc- 
tion of sterility is not sustained by the findings 
in this series of cases. Theoretically, the anatomi- 
cal and physiological changes in the uterus caused 
by circulatory disturbance may be a factor in 
sterility, but practical experience contradicts this 
assumption. In the present series only 16 patients 
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had never been pregnant; in 27 cases there was 
one pregnancy, while in the remaining 57 cases 
more than one pregnancy had preceded the opera- 
tion. In the 16 cases in which no pregnancy had 
occurred, it was impossible to establish any con- 
nection between the apparent sterility and the 
retrodisplacement. Several of these patients did 
not wish to conceive and used contraceptives. 
Seven were not married. 

The incidence of sterility in this series of cases 
is therefore no greater than that found in women 
in general. The fact that in a certain number of 
cases pregnancy followed the operation does not 
contravert this assertion, because they were young 
women, the sexual life had been of short duration, 
and the diagnosis of primary sterility was not 
warranted. 

Similar conclusions may be drawn from the in- 
vestigation of the occurrence of abortion coinci- 
dental with retrodisplacement. 

In the one hundred patients of this series there 
were 242 pregnancies, 196 of which terminated as 
full term deliveries and 46 ended in abortion. 
There was not a single instance in which the 
grave condition of incarceration of the pregnant 
retrodisplaced uterus would have occurred, al- 
though in several the patient became pregnant 
despite an adherent retrodisplacement. It seems 
that the hyperemia which attends pregnancy is 
capable of loosening adhesions to such a degree 
that the growth of the pregnant uterus is seldom 
affected. The incidence of abortions in this series 
of cases can be considered normal. Taussig esti- 
mates the number of abortions in the United 
States as 700,000 on the basis of 2,500,000 con- 
finements. In Germany, with its accurate health 
statistics, the estimate is 20 per cent of abortions 
to the number of deliveries. In this series of 
retrodisplacements, the abortions amounted to 19 
per cent. While it is true that accurate statistical 
information on the subject of abortion is impos- 
sible, yet my experience indicates that abortions 
occur after the correction of the retrodisplacement 
approximately in the same percentage as before it. 

This demonstrates that malposition of the 
uterus is very seldom a causal factor in the pro- 
duction of abortion. 

A large number of cases operated on with good 
anatomical results, but without symptomatic re- 
lief, raises the question: How should the indica- 
tions for surgical correction of uterine retrodis- 
placement be formulated? In deciding this ques- 
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tion, the following facts are to be considered. We 
are concerned with an operative procedure which 
does not involve serious hazards, in regard to the 
patient’s life. On the other hand, not having 
definite criteria prior to operation indicating 
which cases may be cured by surgical interven- 
tion, the operation remains an elective procedure. 
It is, therefore, advisable that prior to operation 
the following precautions be observed. 

1. The patient should be subjected to a careful 
pre-operative study with special attention to pos- 
sible extragenital pathology, the symptoms of 
which might simulate those produced by retro- 
displacement. 

2. There should be a frank discussion’ with the 
patient, informing her of the pofsibility that the 
operative procedure may fail to alleviate the - 
symptoms completely. 

When a procedure of this type is undertaken, 
both the surgeon and patient should be prepared 
for possible eventual disappointment in the com- 
plete alleviation of symptoms. 


CONCLUSIONS 


1. The modified Gilliam operation as described 
is a highly satisfactory procedure, as it gives good 
permanent results. It should, however, not be 
performed as a routine measure, but modified ac- 
cording to the indications in each individual case. 
To obtain permanent fixation, the use of silkworm 
gut ligatures is recommended. 

2. The relation of sterility and habitual abor- 
tion to retrodisplacement of the uterus is proble- 
matical. The existence of either of these condi- 
tions should not be considered as indications for 
ventral suspension. 

3. The surgical correction of retrodisplacement 
is an elective procedure. Since operation does not 
result in the alleviation of all symptoms in every 
case, the patient should be so informed before 
the operation. 
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OF PERIVESICAL SUPPURATION 


FOLLOWING SUPRAPUBIC CYSTOTOMY' 


LEWIS T. MANN, M.D., NEw Yorx 
From the Surgical Services of Mount Sinai Hospital, New York City 


URING the last few years, there have ap- 
peared in the modern literature articles by 
various authors, emphasizing perivesical cel- 

lulitis and suppuration following suprapubic 
cystotomy as the predominant cause of death. 
Williams, J. H. Neff, E. L. Keyes, and V. Ver- 
mooten have offered various operative procedures 
as means of preventing such suppuration. 

Neff follows the technique of Williams and does 
what he calls a two-stage cystotomy, packing the 
space of Retzius with gauze and subsequently 
entering the bladder in about 4 to 7 days. He 
states that 20 per cent of his one-stage prostatec- 
tomies and one-stage cystotomies were infected, 
with more or less fascial sloughing. 

Adopting. his new technique of two-stage 
cystotomy, he did 78 prostatectomies in 32 
months, using preliminary exposure in 50 per cent 
of the cases with one death, cause not given. 

Keyes states that pelvic cellulitis is the most 
dangerous complication to suprapubic bladder 
operations and believes that the mortality is 
much greater in suprapubic than in perineal 
prostatectomy. He estimates that the mortality 
of suprapubic cystotomy preliminary to prosta- 
tectomy is ro percent. At Bellevue, from 1917 to 
1922, there were 33 deaths in 102 preliminary 
cystotomies for prostatectomies. He states that 
pelvic cellulitis is the predominant cause of these 
deaths but gives no case reports or autopsy find- 
ings. In view of this mortality, he recommends 
the three-stage operation and describes the 
technique of packing off the perivesical space as a 
preliminary to opening the bladder at a subse- 
quent operation. Using this procedure, he did 29 

‘Recent literature, particularly American literature, has repeatedly 
emphasized the fact that perivesical infections incidental to supra- 
pubic cystotomy, whether done as a preliminary step to a two-stage 
prostatectomy or for the removal of stone, is a common occurrence. In 
view of the fact that my experience with this complication has been very 
limited, Dr. Mann has gone to the trouble of reviewing a large series of 
cases with autopsy reports, which review gives a fair incidence of the 
occurrence of this complication in our material. 

Whether frequency of this occurrence in the reports of other operators 
is due to the fact that in their attempt to drain through an opening in 
the bladder near its dome, the drainage tract is made high up in the 
abdominal wall, as illustrated in the pictures of Drs. Vermooten and 
Lowsley, is difficult to determine. It must be self-evident that this 
technique which closes the wound in Freet part below the exit of the 
tubes and drains may lead to leakage of infected material into the closed 
perivesical space behind the sutured abdominal wall and thus favors 
perivesical infection with some regularity. With the technique in which 
the drainage tube is brought out at the lower angle of the wound, with 


gauze above and below it, protecting the perivesical space, no such col- 
lection of infected fluid is liable to take place, and the perivesical space is 


consequently protected from infection in the great majority of cases. 
EpwIn Beer, M. D. 


suprapubic prostatectomies without mortality. 
Among an equal number of one-stage cystotomies, 
2 died before prostatectomy. He believes that by 
doing a two-stage cystotomy the tedious waiting 
for a patient to recover from pelvic cellulitis 
before doing the prostatectomy, is eliminated. 

In doing suprapubic lithotomy, he has had 
many deaths in the past which were attributed to 
poor renal function, but now he believes these 
patients died of pelvic cellulitis. No figures or 
autopsy reports whatever were cited by Keyes. 

V. Vermooten, in a recent publication, cites 
these papers in which there is the assumption 
that perivesical suppuration is the cause of high 
mortality following suprapubic cystotomy. Most 
of the prostatectomies done at New Haven are 
by the perineal route, and preliminary cystotomy 
is only done when catheter drainage is unsuccess- 
ful because of intolerance, urethritis, or epidi- 
dymitis. Suprapubic cystotomy is also done by 
Vermooten for permanent drainage or for pro- 
cedures on the bladder itself. Therefore he says 
that he is unable to compare statistics with those 
clinics where suprapubic drainage is done as a 
preliminary to either a suprapubic or perineal 
prostatectomy as a routine procedure. There was 
a 30 per cent death rate in a series of 77 supra- 
pubic cystotomies for all conditions. Twenty- 
three were preliminary to perineal or suprapubic 
prostatectomy, with 2 deaths. Eighteen deaths 
followed 42 cystotomies for bladder drainage, and 
3 deaths occurred after various procedures on 
the bladder in 12 cases. In analysis of the 21 
deaths in 54 cases where no prostatectomy was 
done, only 1 patient was definitely shown to 
have perivesical suppuration at autopsy, whereas 
g ran a septic course and the rest died of metas- 
tases of carcinoma, bronchopneumonia, uremia, 
etc. 

There was no pelvic cellulitis in the 2 pros- 
tate deaths. In 50 cases the wounds suppurated, 
with or without urinary leakage around the tube 
or through the wound. 

Vermooten uses Kidd’s perforator in his new 
procedure, and in a series of 6 cases with infected 
urine (in which patient was operated upon to 
relieve retention and not as a preliminary to 
prostatectomy), primary union was secured. One 
patient died, but his wound was clean. He exposes 
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the bladder in the usual manner, and introduces 
a Malecot catheter into it by means of the Kidd 
perforator. He sews the bladder about the cathe- 
ter, drains the space of Retzius with a rubber 
dam, and according to his illustrations brings the 
tube out at various places; the upper angle, the 
lower angle, or at the middle of the wound, as 
the case may be. In his summary he also states 
that perivesical cellulitis and suppuration fol- 
lowing suprapubic cystotomy is responsible for a 
large percentage of deaths, but in his series he 
has but one proved case to support this conten- 
tion. 

Lowsley and Kirwin bring the tube out at the 
apex of the wound, a small cigarette drain being 
inserted along the vesical suture line. They use 
the Kidd instrument and Malecot catheter, and 
enter the bladder at the highest point of the 
fundus. 

This danger of perivesical infection and its 
attendant high mortality is not seen by us at 
Mount Sinai Hospital. We believe the technique 
of the suprapubic cystotomy is most important 
in avoiding infection of the perivesical space with 
its subsequent spreading to give a pelvic cellulitis. 
It is practically impossible to avoid contam- 
inating a suprapubic wound when the urine is 
infected. Therefore it is most important to have 
free and adequate drainage of the wound. 

The cases under consideration were operated 
upon by all surgical services at Mount Sinai 
Hospital, and the technique was essentially the 
same. 

TECHNIQUE 

The bladder is well irrigated and 2 ounces of 
2 per cent novocain is left in. The skin and fascia 
are infiltrated with one per cent novocain, and a 
vertical suprapubic incision is made through the 
skin and fascia to the perivesical fat. The bladder 
is distended with sterile water, and the peritoneum 
is pushed up, if necessary. The distended bladder 
is freed of perivesical fat in the line of incision for 
about 1 inch or so, and the bladder wall is infil- 
trated with novocain and then seized with Allis 
clamps, between which the incision is made into 
the viscus. Aspiration is used to clear the field of 
fluid, and the bladder is painlessly explored with 
the finger. A Pezzer catheter or a large tube is 
now introduced into the bladder, and the latter 
sutured with one stitch above the tube. The 
bladder is attached to the fascia on either side by 
this last or another suture. The fascia is now 
sutured above the tube, and a strip of iodoform 
gauze is inserted above and below the suprapubic 
tube. When the fascia is closed, no sutures are 
placed below the tube, space sufficient for good 
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and adequate drainage being left. The skin is 
closed with a few sutures, bringing the tube and 
gauze drains out at the lower angle of the wound, 
further favoring free drainage. 

With such technique we have had good results 
and but little suppuration, which may, we repeat, 
result from poor drainage due to opening the 
space of Retzius unduly, bringing the tube out of 
the upper limit of the wound, and by tightly 
suturing the fascia below the tube. 

Further danger of pelvic suppuration after 
enucleation of the prostate may result from 
packing the prostatic bed too tightly, causing a 
septic thrombosis of the veins in this region. It is 
our custom to pack lightly with thromboplastin 
gauze, and to remove this on tke fourth day after 
operation. 

Our results in a series of cases compiled from 
the records at Mount Sinai Hospital are shown 
in Table I. These patients were operated upon 
by several different surgeons on all surgical serv- 
ices from January, 1914, to the present time. 


TABLE I.—RESULTS AT MOUNT SINAI HOSPITAL 


Number 
ofcases Deaths Percent Autopsies 
Cystotomies for pro- 
staticadenoma.... 58 2i 36 16 
1-Stage prostatec- 
I Sk ns ca wars 77 7 10 5 
2-Stage prostatec- 7.4 
oe ee 513 37 7.2} 19 
Cystotomies for other 
conditions........ 81 16 20 Io 
MAL. cneuouse se 729 81 II 50 
Suprapubic operation 
for prostatic ade- 
IE i vase wie ec 648 65 Io 40 


In 62 per cent of the fatal cases autopsy was 
done. Simple cystotomy for prostatic adenoma, 
with a high mortality of 36 per cent, was done for 
patients with acute urinary retention, many in 
desperate condition; in uremia, cardiac collapse, 
etc. 

In reviewing complications as cause of death, 
only the cases in which autopsy was done can 
be considered in establishing these complications 
as existing. At autopsy of 50 cases, the causes 
of death were determined as those shown in 
Table II. 

Of the 4 patients who died of perivesical suppura- 
tion, 1 died after a one-stage prostatectomy, 1 
after a two-stage prostatectomy, 1 after a supra- 
pubic cystotomy for prostatic adenoma, and 1 
after a cystotomy which was performed to find a 
bladder tumor. 








TABLE II.—CAUSES OF DEATH 


Cystotomy 
or pro- One-stage Two-stage 
static For other prostatec- prostatec- 
Autopsied cases adenoma conditions tomies tomies 
Perivesical suppura- 
ee ee I I I I 
Cardiac deaths...... 5 4 I 3 
MEN fg oo 5555.55) 4 I 3% 3 
Pneumonia......... 3 I 2 3 
Renal infection...... 2 I 3 
oe error I - 3 
Embolism.......... ; I 3 
Carcinomatosis...... _.. I oa es 
Meningitis.......... ty i I I 
Hemorrhage........ 2 
(| CR ee are 16 10 sg 19 


The autopsy reports are as follows: 


1. Male, aged 66 years, died August 16, 1922, after a 
one-stage prostatectomy. Findings: gangrenous cystitis; 
symphysis pubis pale greenish-white, the bone being 
exposed and rough; yellow dirty-brown secretion in the 
space of Retzius. 

2. Male, aged 63 years, died in March, 1927, after 
suprapubic cystotomy to find a bladder tumor which had 
been seen cystoscopically, posterior to the intra-ureteric 
ridge, and from which punched specimens showed the 
tumor to be carcinoma. Findings: suppuration in the 
perivesical space; cellulitis of the abdominal wall and the 
tissues about the pubis; severe cystitis and right pyelitis; 
purulent bronchitis; and ulcer of the duodenum. 

3. Male, aged 77 years, died October, 1929. Opera- 
tions: left abdominal uretero-lithotomy; suprapubic 
cystotomy. Findings: gangrenous cystitis; phlegmon of 
the pericystitic tissues; confluent pneumonia; adenoma of 
the prostate. 

4. Male. Operation: two-stage prostatectomy. Fol- 
lowing removal of the packing, this patient had a severe 
hemorrhage. He was re-packed, and bled again after 
removal of the packing. This happened a third time. 
Following a transfusion, he died in uremia. Findings: 
laceration of the bladder neck; acute cystitis; bilateral 
pyelonephritis. 

CONCLUSION 


In 8 per cent of the cases in which autopsy was 
done it was found that the patients died of peri- 
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vesical suppuration in our series of cases, which 
does not bear out the contentions of other 
authors that this is the main cause of death in 
suprapubic cystotomy. Ina series of 24 autopsies, 
patients on whom prostatectomy was done, only 2 
died of pelvic cellulitis, which is 8.3 per cent, or 
0.3 per cent of all prostatectomies. One patient 
of a series of 16 cases coming to autopsy in which 
only simple cystotomy was done for relief of 
obstruction due to prostatic adenoma, died of 
perivesical cellulitis, making a 6.2 per cent rate 
of mortality. Finally, 1 in 10 cases, examined 
after death following suprapubic cystotomy for a 
condition other than prostatic adenoma, died of 
pelvic cellulitis, making a mortality rate of 10 per 
cent. 

We can but conclude that with proper operative 
technique establishing adequate drainage of the 
perivesical space and the wound, pelvic cellulitis 
or perivesical suppuration can be prevented, and 
is not and should not be the most dangerous 
complication of suprapubic cystotomy as well as 
the predominant cause of death. 
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A CHALLENGE TO PHYSICISTS 


HE presence of copper in the biliary 
tract has been known for many years, 


as it was observed very early that if the 
ash from gall stones was dissolved in strong 
acids and ammonia was added a deep blue 
color appeared. This fact reminded us that 
in the lower animals copper takes the place of 
iron as the heavy metal in the blood pigment 
(hemocyanin) and affords interesting specu- 
lations as to why it should appear with the 
excretory products of mammalian blood pig- 
ments. 

Lack of suitable microchemical methods 
made further study of the problem impossible 
until Mallory (1921) reported experimental 
production of cirrhosis of the liver in animals 
by feeding copper. He put forth the hypothe- 
sis that this disease might be a form of chronic 
copper poisoning and called attention to tke 
fact that wines and beers might be conta- 
minated with copper either in manufacture 
or by the use on the vines of copper solutions 
as insecticides. Under this stimulus there 


were soon developed by Schoenheimer and 
Oshima (1929) chemical methods by which 
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such small amounts of copper as well as other 
heavy metals could be detected. Herkel, a 
pupil of the former, has since published a long 
series of analyses, of which the following is a 
summary. 

The normal copper content of the liver is 
about 25 milligrams per kilogram of dry 
weight. In feeding experiments irrespective 
of the salt fed the copper content was enor- 
mously increased. Only slight increase could 
be produced in any of the other tissues. The 
normal content of other tissues is insignificant. 
In pigmented cirrhosis, values as high as 384 
milligrams per kilogram have been found, 
the average being about 1oo milligrams or 
approximately four times that found in the 
normal liver. However, in cirrhosis not 
associated with pigment disposition (hamo- 
chromatosis) normal values were invariably 
found. This together with the fact that typical 
histological changes could not be produced 
experimentally, and the fact that high values 
are also found in pregnancy and in infant 
livers, leads one to suspect that the true 
explanation is that copper deposit is asso- 
ciated with the pigment deposits and not with 
the cirrhotic changes. 

It is also interesting to note that zinc occurs 
in surprisingly high concentration in the 
normal human liver, the mean value being 
about 180 milligrams per kilogram. This was 
not increased in cirrhotic livers. 

Of more special interest to the surgeon, 
however, is a by-product of this investigation, 
the analyses of gall stones. Pure cholesterol 
stones were shown to contain no copper. 
However, the common, mixed pigment variety 
contained amounts which seem truly astound- 

















ing. After the cholesterol is extracted with 
suitable solvents, the analyses of the re- 
maining pigment mixtures contained from 
0.3 to 1.0 per cent copper (Schoenheimer and 
Herkel, 1931). Similar amounts were found 
in pure pigment stones without first extracting 
,with ether. It appears, therefore, that it is the 
pigment fraction so common in gall stones 
which carries with it this hitherto unheard of 
concentration of copper. In addition it was 
shown that zinc, manganese, and iron are 
also concentrated in gall stones in amounts 
far in excess of those found in any tissues. 
Further food for thought is offered by the 
theoretical possibility of diagnosis of gall 
stones by physical or electrical apparatus 
designed for such relatively large amounts of 
heavy metal. The X-ray spectroscope for 
instance suggests itself at once. New appara- 
tus must be designed to overcome the diffi- 
culty of placing, in the tiny field of such 
optical instruments, the gall bladder the 
exact location of which is unknown. 
Percentages of heavy metal which may be 
recognized in distant stars surely must be 
determinable two or three inches within the 
human skin. EpmunpD ANDREWS. 


CANCER: THE MENACE OF 
REPEATED EXAMINATIONS 


WO dangers, usually though not in- 
variably fatal in their consequences, are 

a constant threat in the life cycle of a 
carcinoma: (1) the invasion and permeation 
of the lymphatics; (2) the invasion of the blood 
stream. Clinicians in general have long rec- 
ognized the importance of the permeation of 
lymphatics by an epithelioma and of the 
early spread of sarcoma through the blood 
stream, but less well appreciated is the in- 
vasion of the blood vessels by the epithelial 
and glandular cancers. 
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As early as 1880, Weigert by special stain- 
ing methods demonstrated microscopically 
that cancer cells directly invade the walls of 
blood vessels traversing the tumor. Schmidt 
later amplified these studies and presented 
fifteen instances in which he found emboli of 
the cancer cell in the small pulmonary ar- 
teries without macroscopic evidence of in- 
volvement of the lung. The primary carci- 
noma in these cases occurred in the prostate, 
uterus, ovary, bladder, rectum, bile passages, 
and stomach. 

The significance of these two studies, amply 
confirmed since, is obvious. Invasion of a 
blood vessel in the cancerous growth with 
subsequent metastases to the pulmonary ca- 
pillaries may be present without clinical 
evidence. Such metastases may occur at any 
stage in the life cycle of the cancer, and no 
one can foretell or know when such a meta- 
static embolus is released into the blood 
stream. Perhaps it should be recognized that 
the treatment of cancer is an emergency 
measure almost as compelling as appen- 
dectomy for acute appendicitis, since it is 
fraught with even greater danger. A cancer 
cell, hanging on the brink of a swiftly moving 
blood stream, may be broken off at any 
moment and carried beyond reach of effective 
treatment. Numerous circumstances may 
hasten this ultimately fatal incident. Mas- 
sage, the application of heat, iodine, or salves 
can serve only to increase the hazard of 
embolic metastases and to nullify completely 
any later attempts which may be made to 
control the disease. 

Equally dangerous is the manipulation or 
handling of a malignant tumor by the ex- 
amining physician. Quite unwittingly he may 
be party to the dissemination of the cancer by 
displacing cells into the lumen of an eroded 
blood vessel. Experimentally, Tyzzer dem- 
onstrated the evils of even gentle massage 
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of malignant tumors grown in mice. Repeated 
short periods of massage of a total duration 
of only 3 to 5 minutes resulted in double the 
number of metastases outside the original 
tumor. Manifestly, any handling and ex- 
amination of a cancerous lesion, such as a 
lump in the breast, must be ever so gentle 
and brief, and must be carried out by as few 
hands as possible. 

The application of this obvious fundamen- 
tal principle in the care of cancer has been 
conspicuously disregarded in our medical 
schools. One need only to follow, for example, 
a tumor of the breast through the gantlet of 
examinations in the out-patient clinic at the 
hands of students, assistant residents, and 
visiting surgeons, and through a second gant- 
let of careful hospital examinations by stu- 
dent, interne, and members of the house and 
teaching staff, to realize the possible harm 
that can be inflicted by repeated examinations 
before the arrival of the patient in the operat- 
ing room. 

Small wonder that recent statistics from a 
teaching hospital (2) paint such a doleful 
picture and that only 12.2 per cent of 573 
patients lived 1o years or more after the re- 
moval of the cancerous breast. On the other 
hand, comparable statistics from another 
clinic (1) where comparatively few examina- 
tions are made indicate that 13 per cent of 
those with axillary involvement and 44 per 
cent of those without axillary involvement 
lived 10 years or more. The wide discrepancy 
in results cannot properly be attributed to 
type of case or type of operation. The reason 
lies most probably in the number, vigor, and 
trauma which are caused by repeated exam- 
inations. 

Of course, it must be admitted that in any 
case of cancer of the breast one cannot set 
aside the probability that the patient herself 
long before admission to the hospital has been 








SURGERY, GYNECOLOGY AND OBSTETRICS 


guilty of palpation, compression, and even 
massage of the tumor, but similar ill advised 
maneuvers by examining physicians cannot 
be too severely criticized. 

To safeguard the patient and to avoid being 
an unwitting party to the dissemination of 
death dealing cancer it is suggested that, 
teaching hospitals and clinics observe the 
following rules: 

1. A suspected carcinoma of the breast 
may be inspected but not palpated by student, 
interne, or assistant resident, except by the 
flat hand gently applied to the tumor, which 
must not be squeezed or compressed by the 
fingers or otherwise handled. 

2. Under no circumstances shall the glands 
in the axilla be felt or sought for except by 
the operating surgeon and then only with the 
gentlest touch. 

3. The visiting surgeon or resident in 
charge shall determine the disposition of the 
case with the minimum examination possible 
—with inspection only, whenever the eye can 
determine the diagnosis. 

In any campaign against cancer it is es- 
sential that doctors, students, and teachers 
of students, should recognize the justice of 
these rules, and that every effort should be 
made and every means should be employed to 
determine the diagnosis of accessible tumors 
without unnecessarily endangering the life of 
the patient. 

Moreover, it is obvious that an analysis 
of the results of different methods of treat- 
ment of carcinoma of the breast is incom- 
plete, and the proper evaluation of such 
methods practically impossible, without a 
knowledge of what has occurred in the in- 
terval between the first recognition of trouble 
by the patient and her submission to medical 
treatment. The results in patients who sub- 
mit to treatment after long delays, punctuated 
by massage and local remedies, cannot be 
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compared to the results obtained in patients 
who are treated promptly after discovery of 
the lesion. A segregation of the two classes 
of patients should increase the accuracy of 
any statistical studies which may be under- 
taken to compare different methods of treat- 
ment of cancer of the breast. 
EmILe HoLMan. 
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MASTER SURGEONS OF AMERICA 


THOMAS L. GILMER 


GLANCE at Dr. Gilmer’s American ancestry suggests that doctors as well 
as poets can be born to their calling. He completed a span of two hundred 
years, 1731 to 1931, in which Gilmers of five consecutive generations were 

physicians. One George Gilmer, a graduate of the University of Edinburgh, came 
to Williamsburg, Virginia, in 1731 after having practiced medicine for a short 
period in London. His son, George Gilmer, II, 1742-1798, graduated in medicine 
at the University of Edinburgh and practiced in Virginia. His nephew, John 
Thornton Gilmer, born 1774, practiced in Georgia, and his son Frederick George 
Gilmer, 1806-1871, graduated in medicine from the Transylvania University and 
was the father of Thomas L. Gilmer, 1849-1931, the subject of this sketch. 

The family was equally well represented in the legal profession. One George 
R. Gilmer was elected governor of Georgia in 1829, and Thomas W. Gilmer was 
elected governor of Virginia in 1840. Francis Walker Gilmer, the son of George R. 
Gilmer, became attorney general of the United States, was rated by Thomas Jef- 
ferson as the “best educated subject . . . since the Revolution” and was sent to 
England by Mr. Jefferson in 1824 to procure professors for the University of 
Virginia. 

In his life and accomplishments, Dr. Gilmer has done honor to these illustrious 
precedents. Born and reared in Lincoln County, Missouri, he got what education 
he could at the public schools of that war-torn section of rural Missouri, and then 
attended an academy at Scottville, near Springfield, Illinois, where he later met 
Miss Ella M. Bostick, who became Mrs. Gilmore on September 29, 1868. Here 
he also met a Dr. Bull, dentist of Alton, in whose office he studied and at whose 
suggestion he matriculated in 1871 in the Missouri Dental College at St. Louis 
where he found that he was able concurrently to matriculate in the St. Louis 
Medical College. These co-housed institutions he attended for one term and 
returned to the practice of dentistry in 1871, which he again left in 1881 to obtain 
his degree from the Missouri Dental College, taking also his second year in medi- 
cine. In 1884 and 1885 he finished a third and final year in medicine at the 
Quincy Medical College at Quincy, Illinois, receiving his degree and being duly 
licensed to practice medicine by the State of Illinois, 14 years after he first ma- 
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BLAIR: THOMAS L. GILMER 671 
triculated in St. Louis. Such seems to have been the exigencies of self-education 
in the early days of the Middle West. 

He accepted the appointments of oral surgeon to St. Mary’s Hospital and of 
lecturer in microscopy and histology in the Quincy College of Medicine, which 
he held until he moved to Chicago in 1889. While in Quincy he became closely 
acquainted with the elder Black who was then engaged in constructing a major 
section of the foundation of modern operative dentistry, which association and 
friendship continued until Dr. Black’s death. 

In 1890, he called the meeting that organized the Northwestern University 
Dental School, which has become one of the largest and most outstanding dental 
institutions of the world, and in which he continued as the active chief of the oral 
surgery clinic for 40 years. The teaching of the principles of surgery to the dental 
students was his paramount interest, and they responded by carrying his message 
far and wide. 

Dentistry owes Dr. Gilmer a very great debt of which it is fully conscious and 
is proud to acknowledge, but he was essentially a surgeon teaching surgery. His 
studies were along surgical lines and his concepts were surgical. In the medical 
school he had been under such masters as Hodgen, Johnson, and Gregory, and 
later he associated with the outstanding medical men of his community. He prac- 
ticed oral surgery as a broad, complete specialty, and the writer believes that he 
has, by his observations, deductions, and constructive teachings, contributed as 
much to its available fund of knowledge as has any one man to any surgical spe- 
cialty. His ability in this line was widely recognized and his services sought by 
a large and discriminating clientele and an appreciative circle of confréres. 

Possibly his chief personal characteristic was an uncompromising honesty of 
purpose, of word, and of deed, coupled with the habit of industry, simplicity of 
thought, and extreme modesty. It is due partially to his modesty that his writings 
continued to appear almost solely in the dental literature and that relatively few 
in the medical profession outside of his personal acquaintances realized the extent 
of our indebtedness to him. Dr. Gilmer had an extraordinarily keen appreciation 
of the meaning of mouth pathology, yet on direct inquiry he would discuss it in 
but a diffident fashion and could never be induced to put his complete observa- 
tions into systematic form. 

It was some time in 1909 or 1910 that, in the presence of a national gathering 
of dental surgeons attending his clinic, he made, for him, this somewhat startling 
statement: “I believe every man here present is responsible for the death of one 
patient a year by neglecting these dental infections.’’ When asked later if he had 
meant it literally, he explained that he thought the number was considerably 
more than one death a year for each, but that he did not like to say so. While this 
conclusion was based on clinical observation, he had at the time accumulated a 
formidable array of laboratory evidence of his own making, but to show that the 
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idea was not new, he produced an excerpt from a cuneiform inscription which 
told of a soothsayer advising his king that incantations would not cure his malady 
but that his majesty should have his teeth removed. 

His genius was characterized by an ability to adapt simple procedures to his 
immediate needs; his plans were direct and he was intolerant of extravagance in 
claim or method. By combining right principles into a few simple devices he 
changed the treatment of jaw fractures from haphazard to exactitude. He pointed 
out that the displacement which so commonly rendered useless the remaining half 
of a surgically mutilated mandible could be prevented by temporarily wiring it to 
occlusion with the upper teeth. Also he early made a plea for conservatism in the 
treatment of certain jaw neoplasms that had commonly called for these crippling 
amputations. Trench mouth, that “bug-bear” of the late war, was ng problem to 
his students who recognized it as ‘‘Gilmer’s gingivitis” and knew just how to care 
for it, and his students were not afraid to make an external incision for an abscess 
of dental origin. Back in the eighties we find in his writings that he was urging 
the dentist to associate the microscope with his practice. He has done much to 
elucidate the pathology of chronic peridental infections and his practice of gum 
or of root amputation for their conservative treatment was just plain good sur- 
gery. 

He had a host of loving friends and he loved his friends. Nothing gave him 
greater pain than to find that anyone had fallen short of his estimate. His thrift 
did honor to his Scotch ancestors, but he was generous, good company, and a real 
sport. He was an accomplished yachtsman, was the successive owner of three 
fast motor cruisers, which he himself navigated, and which for years were familiar 
to the habitues of Lake Michigan and Lake Huron. He was made a vice-commo- 
dore of the Chicago Yacht Club, but gave up yachting a number of years ago, 
ostensibly because of the expense, but it is more likely that the newly developed 
automobile appealed to him because of its greater speed and wider range. When 
past 80 years of age, he still made long solo motor trips, such as to Arizona and 
return. 

Besides dental societies, he was a member of the American Medical Associa- 
tion, a fellow and a one-time member of the Board of Governors of the American 
College of Surgeons; a founder and a president of the Institute of Medicine of 
Chicago, and, in addition to other scientific organizations, was a member of the 
Chicago Pathological Society. 

Dr. Gilmer’s monument is not a shaft of conspicuous personality but rather a 
wide field that has been fertilized to increased fruition by his endeavors. 

Dr. Gilmer is survived by a daughter, Mrs. Virginia Gilmer Ames, also by 
two grandsons, Frank and Lewis Gilmer. Vitray P. Brarr. 











EARLY AMERICAN MEDICAL SCHOOLS 


THE LAPORTE UNIVERSITY SCHOOL OF MEDICINE AND THE 
INDIANA MEDICAL COLLEGE 


H. H. MARTIN, M-D., LaPorte, INDIANA 


who had received the degrees of A.B. and 

A.M. from Dartmouth College 2 years pre- 
viously, and who had also been admitted to prac- 
tice law at the bar of the State of New York, 
left his home in Vermont on horseback, hoping 
to reach Cincinnati, Ohio, and there make his 
future home. 

Upon his arrival at Dayton, Ohio, over the Old 
National Trail, he was informed that an extensive 
and severe epidemic of cholera was raging in 
Cincinnati. For this reason he changed his plans 
and decided to proceed to Chicago, then having 
the reputation of being a rapidly growing com- 
mercial center. 

In due time he passed through the little village 
of LaPorte, in the State of Indiana, approxi- 
mately 60 miles east of Chicago. The first settlers 
of LaPorte, consisting of the five Andrew brothers 
and their associates, had arrived with their fami- 
lies the year before, and were making rapid prog- 
ress toward developing an intellectual center in 
a natural setting of beautiful lakes and fertile 
prairie lands. 

When J. B. Niles arrived at Chicago, he did not 
find the environment in keep- 
ing with his ideals. He there- 
fore decided to return to 
LaPorte, where the surround- 
ings were more to his liking. 
In a short time he became 
recognized as one of the leaders 
of the legal profession of the 
State. A man of lofty ideals 
and far reaching vision, Mr. 
Niles in the year 1836 delivered 
a Fourth of July oration which 
he closed with the words: 

“This great valley, now sparsely 
populated, will soon abound with 
all the means of national enjoyment, 


will be studded with institutions of 
learning and temples to the living 


if N the early summer of 1833 John Barron Niles, 





Even at this early date Mr. Niles and his 
associates were discussing the possibility of found- 
ing an institution of higher education. In the 
year 1840, only 8 years after the first settler had 
arrived, there was granted by the legislature then 
in session a charter drawn by William Andrew, 
authorizing the establishment of the LaPorte 
University, to consist of a literary, a medical, 
and a law department. 

A meeting of the organizers of the Medical 
Department of this University was held sometime 
in 1841 in the Methodist Church at LaPorte, and 
those present are named as Hon. J. B. Niles, Dr. 
J. P. Andrew, Dr. G. A. Rose, Dr. Franklin Hunt, 
and Dr. Daniel Meeker. To Mr. Niles must be 
given credit for having had the inspiration, the 
foresight, education, and determination to found 
this institution. During the years of its existence 
it is known he gave more than one-third of his 
time to its welfare. 

Lectures were first delivered in February, 1842. 
The men who were named as organizers of the 
college also constituted the first faculty. Unfor- 
tunately, for 2 years there is no authentic record 
obtainable as to the activities or progress of this 
University. 

In the year 1845, John B. 
Niles states in an address de- 
livered by him that “during 
the period of 5 years since the 
organization of this institu- 
tion, its success and progress 
have been highly gratifying to 
its friends and have exceeded 
their most sanguine anticipa- 
tions.” 

This session of 1845-1846 
boasted a class of sixty. Some- 
time during this year, the exact 
date not known, the name of 
the LaPorte University School 
of Medicine was changed to 





Indiana Medical College. In 
the year 1847, the graduating 


God, and will be the fairest land the 
sun shall ever visit in his course.” 


Medical Department of LaPorte Uni- 
versity, erected about 1840. 
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class of the Indiana Medical College consisted of 
twenty-seven members, from the states of New 
York, Wisconsin, Michigan, Illinois, and Indiana. 
During this session there were 
one hundred and four matric- 
ulates and nineteen graduates. 

So rapidly had the college 
expanded, and so bright were 
its prospects that in 1847 it 
was found necessary to increase 
its facilities. In consequence 
a city block was purchased 
whereon was erected a building 
planned to accommodate from 
two hundred and fifty to three 
hundred students. It contained 
two large lecture rooms in 
amphitheater form, a dissect- 
ing room in circular form, also 
two large rooms for museums, 
and private rooms for the pro- 
fessors. It was reported to be 
one of the best arranged college 
buildings in the west, and was 
first used in November, 1847. 
After the erection of the new 
building, the old medical building was taken over 
by the Northwestern Academy of the Natural 
and Medical Sciences of Chicago. 

In February, 1848, the annual commencement 
of the Indiana Medical College was held and 27 
men were graduated. In addition one man was 
admitted as an honorary member of the institu- 
tion and 3 received the honorary degree of M.D. 

During the session of 1848-1849 one hundred 
and one students were reported in attendance. 
The Indiana Medical College continued to oper- 
ate during the season of 1849-1850. The annual 
commencement was held on Thursday evening, 
February 14, 1850. Another session was held 
during the winter of 1850-1851. 

The LaPorte County Whig of May 21, 1851, 
quoting from the Indiana Journal, makes the an- 
nouncement that the Indiana Medical College at 
LaPorte, Indiana, had consolidated with the In- 
diana Central Medical College, which at that 
time was a department of the Indiana Asbury 
University located at Greencastle, now known as 
the DePauw University. For many years it was 
not known why the Indiana Medical College went 
out of existence, but after reviewing many old 
documents, we are forced to the conclusion that 
its discontinuance was due to discord and the 
development of factions among the faculty. 

In January, 1856, the main medical building, 
which had been erected in 1847 and which was 





John B. Niles, A.B., A.M. 


prized so highly, was destroyed by fire, and with 
it all the records of the LaPorte University and 
the Indiana Medical College. The microscope, 
which was the pride of the 
institution and which un- 
doubtedly was the first to be 
used extensively for scientific 
purposes west of Cleveland; a 
large number of teaching 
charts, some of which had 
been imported from London, 
and all specimens in the mu- 
seum were also destroyed. 

At various times there was 
connected with the institution 
a number of men then promi- 
nent in medical circles or who 
were to become outstanding 
in later years. A news item 
appearing in the Detroit Free 
Press during the winter of 1850 
indicates that Dr. Samuel Den- 
ton and Dr. J. Adams Allen 
had accepted chairs in the 
newly organized medical de- 
partment of the University of 
Michigan. Both of these men at one time were 
members of the faculty of the Indiana Medical 
College. 

Dr. Daniel Meeker, who came to LaPorte in 
the year 1833, soon became known as a skillful 
physician who had more than average natural 
ability as a surgeon. After the consolidation of 


the Indiana Medical College with the Indiana - 


Central Medical College, Dr. Meeker taught for 
3 years in the Medical Department of the Uni- 
versity of Iowa, then located at Keokuk. He 
served one year as president of the Indiana State 
Medical Association. 

Dr. E. Deming, who came to the college in 
1847 as professor of theory and practice, was later 
preceptor for W. W. Mayo, Sr. At one time Dr. 
Deming lost the presidency of the University of 
Michigan by but two votes. He ran for governor 
of the State of Indiana, but was defeated because 
of his profound Abolitionist convictions. Dr. 
Deming later became associated with a medical 
school at St. Louis, Missouri, and died in 1853. 
He also served one year as president of the 
Indiana State Medical Association. 

Dr. Jacob Andrew was educated as a minister 
and was a circuit rider in the hills of Kentucky 
until his health failed him, forcing him to give up 
his efforts in this field. Thereupon he studied 
medicine and was graduated from the Cincinnati 
Medical College. After the LaPorte school closed, 
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he resided in Nebraska, later serving with distinc- 
tion with the Union troops during the Civil War. 

William Andrew, who drew up the charter of 
the LaPorte University, organized the Law De- 
partment and was one of its instructors during 
the time of its existence. He later became judge 
of the LaPorte and St. Joseph County Circuit 
Court. His later years until retirement were 
occupied very largely as a minister of the gospel. 

Dr. Zina Pitcher, who is now recognized as 
practically the father of the Medical Department 
of the University of Michigan, was a great friend 
of Hon. John B. Niles, and was often a guest at 
his home in LaPorte. In 1847, Dr. Pitcher, at 
the solicitation of Mr. Niles, seriously considered 
accepting a chair in the Indiana Medical College. 

The operations performed in the medical school 
during the years of its existence were a credit to 
any school of that period. Among the operations 
appearing as news items in the LaPorte County 
Whig of that time we find the following mentioned 
and some discussed in detail: Removal of an ova- 
rian tumor weighing forty and one-half pounds; 





Members of the faculty of LaPorte University: 1, Daniel 
Meeker; 2, John B. Niles; 3, Jacob P. Andrew; 4, George 
W. Richards; 5, J. Adams Allen; 6, Tompkins Higday. 
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operations for congenital and senile cataracts; re- 
moval of the lower jaw of a boy of 17 years for 
osteosarcoma; the operation on a g year old child 
for ankylosis of the jaw, which operation was 
successful; the removal of a large portion of the 
tibia of a boy of 19 years as a result of osteo- 
myelitis, as well as an operation for the removal 
of a portion of the dorsal vertebra. 

Some of the patients were brought to the col- 
lege from distances of over one hundred miles. 
That Dr. Meeker had more than a local reputa- 
tion as a surgeon is indicated by the fact that he 
was Called -to the then far distant state of Iowa to 
removea large tumor. The operation was successful 
and the patient, a woman, lived for several years. 

In 1832, there came to LaPorte on horseback 
with other members of her family a little girl of 
three, Catherine Andrew. Later she became the 
wife of her cousin George Andrew, one of the 
graduates and later professors of the Indiana 
Medical College. In the year 1847, after reading 
an account of the demonstration of the adminis- 
tration of ether in the Massachusetts General 
Hospital the previous year, Dr. George Andrew 
took a picture of the mask used to a local tin- 
smith, who reproduced one of like design. When 
his wife was giving birth to their first child, Dr. 
Andrew administered ether to relieve the pain. 
There is little doubt that this is the first instance 
in which ether was used for this particular purpose. 

Considering the time, location, and transporta- 
tion facilities, the LaPorte University and the 
Indiana Medical College should be given a much 
more prominent place in the history of medicine 
of the Middle West than they now occupy. 








CORRESPONDENCE 


THE IMPORTANCE OF THE TRAINED RADIOLOGIST IN EVERY 
CANCER CLINIC 


To the Editor: With few exceptions cancer stu- 
dents throughout the world accept radium as the 
means of choice in the treatment of cancer of the 
cervix, skin, and mouth. In the very earliest stages 
of the disease, when the lesion is no larger than any 
local lesion not cancer, the most economical treat- 
ment is removal with a knife, electric needle, or 
electric cautery. However, when the microscope 
shows that the growth is definitely cancer, the 
treatment should be radium. As we educate people 
to the value of having periodic health examinations 
and of reporting to their physicians the moment 
they observe anything unusual, and when the 
childbearing woman learns the value of periodic 
pelvic examination, there will be an increasing 
number of patients afflicted with cancer of the 
skin, mouth, and cervix who will be treated with 
radium administered in relatively small amounts, 
and the results thus obtained will depend entirely 
upon the training of the radiologist. It does not 
make any difference to what other department of 
medicine the radiologist belongs, he or she must 
have proper preliminary training and experience in 
the application of some form of radium to the 
cancer area in the skin, mouth, and cervix, to get 
the best results. 

A most difficult task of the American College of 
Surgeons is to provide the cancer clinics of standard 
hospitals with trained radiologists. It may be neces- 
sary for the hospital or the medical staff of the 
cancer clinic to finance the proper training of one 
of their members as a radiologist. At the present 
time it seems that the greatest good in controlling 
cancer will be accomplished by putting the radiolo- 
gist on a full time salary and let him work with all 
the clinical specialists, pathologists, surgeons, and 
internists. At the present moment too many physi- 
cians not properly trained are using radium. The 
radiologist must be a trained pathologist or must be 
associated with a trained pathologist, because an 
essential feature in the cure of cancer is the recog- 
nition of its presence by means of microscopic 





examination of tissue. A thorough knowledge of the 
location of the growth is also essential and for this 
reason a trained gynecologist should help the 
radiologist and pathologist in diagnosing and treat- 
ing cancer of the cervix, a trained oral ‘surgeon in 
diagnosing and treating cancer ef the mouth, and a 
dermatologist of experience should work with the 
radiologist and pathologist in the diagnosing and 
treatment of cancer of the skin. With rare excep- 
tions, the approved hospitals have all of the essen- 
tial personnel and equipment except perhaps the 
radiologist, and in some instances radium, although 
the necessary amount of radium can usually be 
provided in most of the hospitals which have been 
approved. 

It is true that even in the best organized cancer 
clinics with their expert radiologist, pathologist, 
surgeon, and internist, and with the best equipment, 
there will result many failures, for many patients 
come too late in the progress of the disease to be 
cured and treatment can then at the most be only 
palliative. And so we emphasize the necessity for 
each approved hospital doing its part with the 
county medical society and the health department 
in educating the people to seek the advice of their 


family physicians and to have periodic examinations. _ 


For those who cannot afford to consult the family 
physician there should be provided clinics in hos- 
pitals and dispensaries where the necessary examina- 
tions can be made in co-operation with the medical 
profession of the community. 

Let me repeat that there should be kept in mind 
two important factors in the further control of 
cancer, namely: (1) the need of a trained radiologist 
in every cancer clinic and (2) the provision in each 
locality for the education of the public in addition 
to the provision for diagnostic clinics where physical 
examinations can be made with the co-operation 
and under the control of the entire medical profes- 
sion and health departments. 

JosEPH C. BLoopGoop. 
Baltimore. 




















THE SURGEON’S LIBRARY 


REVIEWS OF NEW BOOKS 


much of the literature on the problem of ‘Chronic 

Myocarditis’ is presented by Sutton and Luethin 
their book! recently published. The authors use the 
term chronic myocarditis synonymously with ar- 
teriosclerosis of the heart. Their discussion is di- 
vided into symptomology, anatomy, pathology, 
physiology, pharmacology, and treatment. The 
symptoms of fatigue and extrasystoles are em- 
phasized. The authors’ experimental observations 
showed that narrowing the lumen of the coronary 
arteries produced pain in the dog which varied in 
intensity with the degree of obstruction and the 
size of the vessel. Removal of the stellate ganglion 
completely abolished pain while the cutting of the 
vagi had no effect. Muscle destruction produced 
no pain. The nerve supply to the heart is well dis- 
cussed. The pharmacology of the various coronary 
dilators is discussed and the increase of coronary 
circulation of 42 to 47 per cent by the purine bases 
is reviewed. The rdle of diastolic blood pressure 
and coronary blood flow is discussed. A caution is 
voiced on the dangers of lowering the blood pres- 
sure. Emphasis is placed on full therapeutic doses 
of morphine, digitalis, and theobromine in the 
management of chronic myocarditis. 

M. HERBERT BARKER. 


[' a very brief way, many of the salient points and 


CUTTING modestly has prefaced his book? with 
the following quotation from Montaigne: ‘I 
have gathered a bouquet of other people’s flowers 
and only the thread that holds them together is my 
own.” But to Cutting goes the high credit of se- 
lecting only the finest flowers and arranging them 
in the most attractive manner. The reviewer con- 
siders this book to be a contribution of utmost 
importance; a most scholarly and judicious pres- 
entation of the best thought on perhaps the most 
important phase of surgery. Matas, in his stimulat- 
ing foreword, says, “there is no better test of good 
surgical generalship than that afforded by the con- 
duct of the attending surgeon in the presence of an 
unexpected and menacing postoperative complica- 
tion.’ Cutting not only gives detailed guidance in 
postoperative treatment and complications but also 
in pre-operative preparation and the estimation of 
surgical risks. 


1 DISEASES OF THE CORONARY ARTERIES (MyocarpiTIs). By Don C. 
Sutton, M.S., M.D., and Harold Lueth, Ph.D., M.D. St. Louis: The 


C..¥. Mosby "Company, 1932. 

2 HoEBER’s SURGICAL MONOGRAPHS. PRINCIPLES OF PRE-OPERATIVE 
AND POSTOPERATIVE TREATMENT. By Reginald Alexis Cutting, M.D., 
C.M., M.A., Ph.D. Foreword by Rudolph Matas. New York: Paul B 
Hoeber, Inc., 1932. 
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The volume is rich in good things but especial 
credit should be accorded to the chapters on blood 
transfusion, water balance, and disturbances of acid- 
base equilibrium. Dilatation of the stomach, urinary 
disturbances, abdominal distention, and postopera- 
tive pulmonary complications are fully considered. 
Special chapters are devoted to the pre-operative 
and postoperative care of diabetics, gall-bladder 
cases, toxic goiter patients, gastric cases, intestinal 
obstruction, burns, etc. The references are nu- 
merous, valuable, and up-to-date. 

Every surgeon may read this book with profit 
but it will be of especial value to internes and 
residents. FREDERICK CHRISTOPHER. 


N a short treatise* Dr. Friihwald describes his 

methods of performing cosmetic operations on 
the nose and ear and for the removal of wrinkles 
and folds from the face. There are 80 pages of text 
and 88 illustrations. The author states that the 
book was written because it might be of value in 
helping to refresh the memory of those doctors who 
have done practical work with him. The author 
stresses the point that it is impossible to acquire a 
knowledge of plastic surgery from this book, be- 
cause, as in the whole field of surgery, book work 
alone is insufficient. However, he hopes that all 
expectations in the scientific study of plastic surgery 
will be fulfilled. Plastic surgery is said to be a new 
science dating from 1856. No photographs of 
patients are shown because they are of no par- 
ticular use to the reader, and because, after opera- 
tion, pictures may be erroneous. Anatomy occupies 
one page with one side illustration of the nasal 
cartilages. 

Preparation for plastic operations includes care 
of the area and the suggestion that the patient 
bring two photos of himself for trimming and com- 
parison. No mention is made of pre-operative casts 
or patterns. 

For bony humps the rasp is used; for saddle nose, 
ivory implants are recommended. The operation is 
said to be very difficult, and one to three operations 
may be necessary. A paraffin injection syringe is 
shown but the method is not recommended. 

Operations on the cartilaginous nose are said to 
be easy and are always done under local anesthesia. 
Here second operations are even more apt to be 
necessary. 


3 PLASTIC SURGERY OF THE NOSE, Ear, AND Face. By Victor Friih- 
wald, M.D. Translated by Geoffrey Morey, M.B., B.S.(Adelaide), 
D.L.O.(Lond. ). Vienna: Wilhelm Maudrich, 1932. 





Reduction in size or of prominence of the ear is 
discussed in 13 pages. The last 12 pages are given to 
diagrams and descriptions of removing wrinkles and 
folds from the face. 

No mention is made of skin grafts, flaps, total or 
partial nose, ear, or face reconstructions, tumors, 
rhinophyma, ptosis, seventh nerve paralysis, hare- 
lip, or other marked congenital deformities. 

JAMES BARRETT BRown. 


AS the authors state, the main purpose of their 
book on Diseases of the Kidney is to give an 
account of kidney disease from the viewpoint of a 
physician and surgeon in close collaboration. I 
commend the book by Ball and Evans to both 
physicians and surgeons, knowing that a thorough 
knowledge of its subject matter may develop the 
means of furthering a mutual co-operation in the 
management of all types of renal disorder. 

The presentation is simple, direct, and practical. 
The methods of approach in clinical diagnosis are 
stressed and all modern methods of examination, 
biochemical and instrumental, are fully described. 
The so called medical and surgical diseases of the 
kidney are considered together in a clear and logical 
manner. Particular attention is given to cystoscopy, 
ureteral catheterization, radiography, and pyelog- 
raphy. The work is amply illustrated with excellent 
drawings, photographs, and roentgenograms. 

VINCENT J. O’Conor. 


MODERN medicine is so replete with technical 
expressions that even the highly intelligent 
reader demands the aid of a dictionary. To facili- 
tate the necessary reading, interpretation, and 
translation of the German medical literature a new 
edition of Lang’s well known work? has appeared. 

No dictionary can ever be absolutely complete, 
because new terms appear almost daily. When a 
revision of an already existing work becomes neces- 
sary the current literature must be thoroughly 
scoured for new words. 

This new edition shows a laudable improvement 
in some respects. New words have been added, 
many of them medical, many botanical. A new 
feature is the pronunciation, which is detailed and 
lengthy and accounts for most of the 300 pages by 
which the book has been enlarged. The value of 
this to the American reader remains doubtful. In 
the definitions themselves few changes are apparent, 
although some were lacking in clearness and exact- 
ness. J. DANIEL WILLEMs. 


Boas and Goldschmidt in a 166 page monograph? 
have written up their extensive studies of the 


IDISEASES OF THE KipNEy. By W. Girling Ball, F.R.C.S.(Eng.), 
and Geoffrey Evans, M.D.(Cantab.), F.R.C.P.(Lond.). Philadelphia: 
P. Blakiston’s Son & Co., Inc., 1932. 

2? Lanc’s GERMAN-ENGLISH DICTIONARY OF TERMS USED IN MEDICINE 
AND THE ALLIED SCIENCES WITH THEIR PRONUNCIATION. Revised and 
edited by Milton K. Myers, M.D. 4thed. Philadelphia: P. Blakiston’s 

n & Co., Inc. 

*Tue Heart Rate. By Ernest P. Boas, M.D., and Ernst F. Gold- 
schmidt, Ph.D. Springfield, Illinois, and Baltimore, Maryland: Charles 
C. Thomas, 1932. 
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heart rate under physiological conditions and a lesser 
number under pathological conditions, including 
anesthesia and operative procedures, organic and 
functional heart disease. The studies were made 
with an instrument known as the cardiotachometer 
which is fastened to the chest wall with two elec- 
trodes over the precordium. The record is tran- 
scribed on a moving paper tape. 

Studies were made during waking and sleeping 
hours under a variety of physiological states, in- 
cluding ingestion of food, physical exercise, sexual 
activity, emotional and mental stress. The heart 
rate was also studied on a series of patients under 
different anesthetics and during operative pro- 
cedures. A relatively small number of patients 
were studied with cardiac diagnoses listed as: car- 
diac insufficiency, valvular disease, myocarditis, 
Grave’s disease, neurogenic siniis tachycardia, au- 
ricular fibrillation, and heart block. 

The methods and character of records on the 
physiological variations of the pulse are accurately 
done. The same applies to the anesthetic and 
operative studies. The studies made on cardiac 
disease were insufficient in number to warrant any 
accurate conclusions. 

This book represents a vast amount of work on 
heart rate, defining the physiological limits. It is 
questionable if the energy and the time expended 
in this was worthy of the information secured. 

C. C. MAHER. 


VARIED and peculiar difficulties promptly beset 
the author who attempts to present the complex 
and complete subject of human cancer in the con- 
centrated form of a single volume. Thus separate 
monographs upon special phases of cancer are be- 
coming more and more popular. In Stout’s work,' 


however, the author has succeeded admirably in- 


overcoming many of these difficulties. 

An accurate presentation of the clinical picture 
of neoplasms by one intimately familiar with the 
surgical pathology of tumors constitutes perhaps 
the most valuable phase of this work. For lack of 
space the author. purposely has omitted historical 
surveys and instead has filled his limited pages with 
much practical and useful pathological and clinical 
data. 

The arrangement of the book is attractive, and 
the description of neoplasms according to anatomi- 
cal site will prove to be a practical convenience. 
Throughout these pages the reader detects the broad 
knowledge and experience of the author with the 
pathological and clinical manifestations of neoplastic 
disease. 

If there is any fault to be found with the work, 
it is on the important subject of treatment. Upon 
the ever present question of the choice between 
radiation and surgery, their single and combined 
indications and contra-indications, the reader will 


4Human Cancer; EtiotocicaL Factors; PRECANCEROUS LESIONS; 
GrowTH; SPREAD; SyMPTOMS; DIAGNOSIS; PROGNOSIS; PRINCIPLES OF 
TREATMENT. By Arthur Purdy Stout, M.D. Philadelphia: Lea & 
Febiger, 1932. 
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REVIEWS OF 


fail to find specific advice, and will be forced to 
consult special monographs. Our present state of 
knowledge upon the subject of radiotherapy renders 
a permanent statement on these matters exceedingly 
difficult, and the author has perhaps wisely adhered 
to the principles of treatment and relegated to spe- 
cial treatises the still controversial field of specific 
surgical and radiotherapeutic indications. 

In an opening discussion of precancerous lesions 
the author soundly defends the use of the term 
“precancerous” by correcting the impression that 
a progressive sequence of events is inevitable and 
pointing out that the term simply indicates a con- 
dition which may be associated with the develop- 
ment of cancer. 

In an otherwise completely up-to-date chapter 
upon cancer of the oral cavity the author states 
that the lympho-epitheliomata of the oropharynx 
are treated by irradiation with local success but 
without preventing the eventual fatal outcome. 
Recent developments require a qualification of this 
statement. Possibly when this was written the re- 
sults of Coutard and of Berven had not been pub- 
lished reporting a small but definite percentage of 
5 year cures of these lesions treated by an improved 
technique of roentgen radiation and distance radium 
therapy. 

The chapter on cancer of the mammary gland 
contains much useful information. However, the 
statement that chronic mastitis is frequently asso- 
ciated with cancer will add to the existing confusion 
upon this controversy. On this point the author is 
subject to the criticism of retaining a too well 
established term to designate a group of conditions 
totally unrelated, some innocent and physiological 
and certainly unrelated to cancer, others serious and 
pathological and certainly related to cancer. With 
the position that an intimate relation exists between 
hyperplastic, cystic, and papillomatous states and 
cancer of the breast, the author will find almost 
universal accord. With the suggestion that a chronic 
inflammation is a predecessor to cancer of the 
breast he may find less general agreement. 

A detailed and comprehensive discussion of the 
microscopical cellular pathology, modes of exten- 
sion and metastasis, clinical manifestations, prog- 
noses, and treatment of breast cancer follow and 
complete this important chapter, which concludes 
with a well chosen bibliography. 

The chapters on cancer of the gastro-intestinal 
tract and uterus are complete, comprehensive, and 
well illustrated. The high power photomicrographs 
are well selected, unusually clear, and effectively 
reproduced. 

In a single volume upon the entire subject of 
cancer the reader can neither hope nor expect to 
find a historically complete and comprehensive sur- 
vey of all phases of neoplasms. For such details he 
must consult the special monographs. Indeed, it is 
in the wise selection of the most important and 
practical data to the exclusion of the less significant 
details that the author has displayed sound judg- 
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ment. For a general survey of the essential etio- 
logical, pathological, and clinical manifestations of 
cancer affecting various organs the physician will 
find in this volume a useful treatise. The author is 
to be congratulated upon the results of his efforts. 
Max CUTLER. 


"TE small volume on Puerperal Infection fulfills 
the purpose of the author in that the student 
will receive a complete view of the subject, the 
practitioner will be delighted with the practical and 
concise presentation, and the specialist will be in- 
terested in a review of our knowledge of and the 
author’s views upon puerperal infection. 

The arrangement of the chapters is orderly, be- 
ginning with a short history, then etiology, pathol- 
ogy, symptomatology, diagnosis, prognosis, and 
treatment. There is also a short chapter on breast 
infections during lactation. In order to present an 
uninterrupted exposition, Goodall avoids all refer- 
ences in the text but lists them at the end of the 
book. His views are based on “twenty-eight years 
of clinical experience and enquiry.” At times these 
views are expressed with conviction, without experi- 
mental proof which may or may not substantiate 
them. 

The bacteriology of the usual infections is de- 
scribed but that of the serious ones which occasion- 
ally occur, as Bacillus diphtheria, Bacillus welchii, 
and various mixed infections is lacking. 

The importance of immunity and predisposition 
is well stressed. An exposition on the reticulo- 
endothelial system should not have been left out of 
this chapter, especially since Goodall presents 
puerperal infection as a general and not a local 
infection. 

The pathology follows in a logical classification 
of the lesions produced, dependent on the mode of 
extension. 

In the symptomatology, Goodall sets the follow- 
ing standard for morbidity: any case that has a 
temperature of 99 degrees, or more, for 3 consecu- 
tive days, exclusive of the first 24 hours postpartum, 
is a morbid case. This point is debatable and can 
hardly be discussed in a brief review. He also 
states that 80 per cent of the cases of puerperal 
infection are symptom-free. Later evidence of this 
is endocervicitis in 60 to 70 per cent of postpartum 
patients. The usual clinical pictures are presented 
and the symptoms are correlated with the pathology. 

It is, indeed, with deep reverence that the young 
man bows to the old clinician when he makes a 
prognosis in a puerperal infection on the facies, 
pulse rate, and temperature. He also considers such 
determining findings as a hemorrhagic state, bio- 
chemical tests, and blood cultures. 

The chapter on treatment is very interesting and 
is very expressive of certain conditions present in 
the profession. For instance: “most of the misad- 
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ventures of today do not arise so much from errors 
in surgical technique as from errors in obstetrical 
judgment,”’ may be applied to those versed in sur- 
gery attempting obstetrical problems. He makes 
an excellent point in stating that vaginal examina- 
tion must be done when there is any doubt about 
the rectal examination. Also, he emphasizes the 
importance of avoiding long labors in the absence 
of progress as a common cause of infection. 

His generalizations about specific therapy are not 
in agreement with other workers. Here again the 
importance of bacteriological and clinical, patho- 
logical diagnosis is not mentioned as the logical 
guide for treatment. In 1932, in speaking of serum- 
therapy, he states that “In others (institutions) it 
is occasionally used when all other means have 
failed to give results.” It is surprising to think that 
miracles are still expected at this time. The life 
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saving importance of serum for gas bacillus and 
diphtheria is overlooked. The recent work on puer- 
peral sepsis streptococcal antitoxic serum has not 
been seen apparently. The importance of glucose 
and blood intravenous therapy is very well em- 
phasized. A. F. Lass. 


N this first volume', Cadenat has given us an 

excellent surgical anatomy of the upper extrem- 
ity. The various incisions and the successive steps 
in the dissections necessary to expose all of the im- 
portant structures are carefully described in the 
text and beautifully depicted by original illustra- 
tions. The section dealing with the incisions for 
hand infections profitably could be enlarged and 
better illustrated. FREDERICK CHRISTOPHER. 


1Les VorErs DE PENETRATION DES MeEMBRES. Tome I, MEMBRE 
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